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Drying lakes are a worldwide catastrophe.  The goals of this dissertation research were 
(1) to investigate whether chemical fingerprints of lake sediments, and nearby land soils, could 
be established by the analysis of 44 chemical elements, moisture content, Eh, pH, and leachable 
anions and if so, (2) whether the fingerprints could help explain the process of physical and 
chemical changes in the lake sediments as they became soils when the lake's water level fell and 
the anoxic sediments were exposed to the air and weather. 
Lake Mead was chosen to model drying lakes because its water level has fallen over 150 
feet from full pool, stranding acres of former lake sediments to be transformed into land soils.  
Since the lake was formed, it has experienced three cycles of drying and refilling.  This history 
complicates the chemical fingerprint, but has yielded a new sediment dating method.  The 
research was conducted at Crawdad Cove in Lake Mead, Nevada, from 2012 to 2018.  Six soil or 
sediment cores were collected at three locations along each of two transects on the east and west 
sides of Crawdad Cove Road at Lake Mead.  One core was at the water’s edge and two spaced 
equidistant going inland from the water’s edge towards the historical full lake water elevation 
line.  Each core was sliced vertically in up to 50 samples.  Data were analyzed using ICPAES, 
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ICPMS, XRF, alpha spectrometry, and ion chromatography to examine element concentrations, 
percent moisture, and anion concentrations and Principal Component Analysis (PCA) to process 
ten thousands of the experimental results. 
Most chemical elements, including Mg, Al, P, S, Ca, V, Cr, Ni, Cu, Zn, Rb, Sr, Y, Zr, Ba, 
La, Ce, Nd, Pb, Th, and U, had their highest concentrations in the submerged sediment core and 
lower concentrations in the inland soil cores.  Higher concentrations of F-, Cl-, and SO4
2- are 
found in the water’s edge than the farthest inland and they are strongly correlated to each other.  
HCO2
- and NO3 are higher in the farthest inland core than at the water’s edge.  Sulfur by ICP and 
sulfate by ion chromatography have a strong correlation, as they should.  
The results of PCA showed that: (1) every cores had an unique fingerprint; and (2) rather 
than showing a consistent pattern of change in the cores along each transect based on distance 
from shoreline, the patterns of chemical fingerprint in the cores reflected changes in elevation.  
The change in chemical fingerprints in the cores is most closely associated with time the 
sediments have been out of the water.  The elevation is the marker of lake sediments’ 
wetting/drying history due to the changes in lake level. 
The results of this analysis indicate that there is a clear change in chemical fingerprint as 
drying lake sediments become soils.  The most likely explanation for the chemical fingerprint 
change is that it reflects changes in the redox conditions from reducing to oxidizing which 
creates soluble element species.  Other explanations are possible if the sediment composition 
changes over time.  This could occur due to factors such as wind erosion or deposition that 
would change surface material composition, water erosion or deposition of the surface material 
and vegetation growth in the mudflats after lake water recedes that affects uptake and cycling of 
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chemical elements.  Investigation of such factors would be an interesting future extension of this 
analysis. 
Core dating or calculating sedimentation rates was done by two methods: one by an 
established Pb-210 dating and a new method using the historical records of lake water levels and 
the ratios of the natural abundances of the elements divided by the concentrations of the elements 
in mid-inland cores from the two transects.  Results of these two dating methods agree closely, 
0.6 cm/year for the Pb-210 method and 0.7 cm/year for the natural abundance ratio method.  This 
suggests that the historical records and ratio method can substitute well for the Pb-210 dating 
method.  It also suggests that the historical record of sediment input to the lake is somewhat 
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From the Aral Sea in the countries of Kazakhstan and Uzbekistan to Lake Urmia in Iran 
to Lake Chad in Africa, some of the world’s well-known bodies of water are experiencing lake 
drying (Abbaspour et al, 2012; Gholampour et al, 2015; Hoseinpour, Fard, and Naghili, 2010; 
Kiger, 2014; Okpara, Stringer, and Dougill, 2016).  Lake sediments are the large sink for all 
kinds of chemical pollutants from anthropogenic activities such as mine tailings and sewage 
treatments.  As oxygen penetrates the pore spaces of the sediments, the anoxic sediments become 
oxidized, raising Eh or redox potential, and dries to soil, which the moisture contents reduces.  
This can subsequently change the oxidation state, solubility, and mobility of elements, which can 
either released at the sediment-water interface or absorbed to insoluble iron oxyhydroxides and 
manganese dioxide particles.  Despite the growing interest in drying lakes in the world, there 
currently are no models for predicting the chemical changes that will occur when submerged lake 
sediments are beached and subsequently exposed to the atmosphere as a lake shrinks on its way 
to extinction. 
Problem Statement 
I used Lake Mead, a man-made reservoir covering parts of Nevada, Utah, and Arizona in 
the United States, to study chemical changes that occur in sediments as the shoreline changes.  
Lake Mead is formed by damming the Colorado River at Hoover Dam.  The water level in Lake 
Mead, located at the National Recreation Area, in Southern Nevada, has dropped 170 feet, to its 
lowest level since the lake was created in 1935, hitting an historic low in May of 2016 and 
continuing downward until July 1, 2016, according to Locher (2016).  Two satellite images of 




Figure 1 Satellite photographs of Lake Mead in 1984 (a) and 2016 (b). NASA Visible Earth 
 
images, 2016).  The dramatic decrease in geographical size in the intervening 32 years is 
apparent.  In this study, Crawdad Cove was chosen as it was easily accessible by the public and 
located approximately 12 kilometers away from where the Las Vegas Wash enters Lake Mead.  
Two photographs, taken nine months apart in 2016 at Crawdad Cove, show that the lake’s water 
level is continuing to decrease, exposing additional lake-bottom sediments (Figure 2).  Two 
arrows pointing downward on the top of a hill in both photographs indicate the same location.  
The cause of this dramatic decline is complex, arising mainly from:  1) increased water draw due 
to the increasing population in the greater Las Vegas area; 2) long periods of drought in the 
southwestern U.S., possibly due to climate change (Allen, 2003; Byrd, 2016; Natural Resources, 
2017; Phillips, 2016); and 3) water resource management practices by Bureau of Reclamation, 






(a) Before (February 2, 2015) 
 
(b) After (November 12, 2016) 
Figure 2 Photographs of before (February 2, 2015) and after (November 12, 2016) receding Lake 
Mead at Crawdad Cove.  The arrows are at the same GPS position. 
 
 
Figure 3 shows the bath-tub ring along the shoreline of Lake Mead behind Hoover Dam 
approximately 140 feet above mean sea level (Pleasance, 2015).  Even though the current water 
level in the lake is at an historic low, it has been nearly this empty twice before, in the mid to late 
1950s, and again in the mid-1960s (Figure 4).  The current water level is 1,077 feet.  If it goes 
two feet below, ‘Shortage Condition Stage One’ will be announced and officially reinforce the 
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In Figure 5, a sampling map was created to show the chemical changes in drying Lake 
Mead.  The sampling locations can be accessed by car: (1) enter the Lake Mead National 
Recreation Park check-in point (Figure 6) and drive east on Lakeshore Road for approximately 
460 meters; (2) turn left onto Northshore Road (orange-colored road in Figure 5) for 14.2 
kilometers; (3) turn right onto Crawdad Cove Road (black-colored road in Figure 5) and stay on 
right side of road for approximately 4.3 kilometers without turning left onto Boxcar Cove Road 
(blue-colored road) at the fork road.  A background core was collected at where Crawdad Cove 
Road splits to Boxcar Cove Road.  Sample cores were collected on at the current lake shoreline 
and two at several distances toward inland where Lake Mead was full pool.  There were transect 
1, or the eastern transect of Crawdad Cove Road, and transect 2, or the western transect of 
Crawdad Cove Road in the red box.  The transects at Crawdad Cove were chosen because they 
were not crossed by trails or roads and did not appear to have excessive animals and human 
activities.  On Transect 1 (or T1), core T1-0 was collected under the water.  Core T1-1 was 
collected at mid-point (325 m from core T1-0) to core T1-2 (625 m inland) where the farthest 
inland core where was submerged under water when the lake was full.  On Transect 2, core T2-0 
was the sediment core collected one feet away from water, core T2-1 collected at the mid-point 
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Figure 6 The check-in point to Lake Mead National Recreation Park (Google Earth) 
 
Figure 7 shows the 3D model of the eastern and western transects of Crawdad Cove Road 
with the elevations of the cores.  The heights in these 3D models represent the elevations at each 
sampling points, not the amount of sediments deposited.  The length of these models does not 
represent the accurate distance of each transects.  Along the transects, a total of six sediment and 
soil cores were taken; circle spots represent the core sampling points.  On each circle spots are 
labeled the elevation of core sample and the year since lake water level has receded to expose the 
former sediment.  Core T1-0 was collected under water while core T2-0 was collected one feet 
away from water.  Cores T1-1 and T1-2 were collected at the same elevation as core T2-1.  Core 





(a) 3D model of the transect on the east side from Crawdad Cove Road (Transect 1 or T1) 
 
 
(b) 3D model of the transect on the west side from Crawdad Cove Road (Transect 2 or T2) 





Significance of the Study 
The environmental, health, and economic problems liked to drying lakes have become a 
major concern.  A better understanding of the scientific processes (chemical and biological) 
associated with drying lakes is critically important because of the increasing frequency of drying 
lakes around the world.  Given the pivotal role that drying lakes play in affecting environmental, 
health, and agricultural economics, it is critical to understand the impacts of lowering lake water 
levels on the formerly submerged sediments to better estimate the fate and transport of chemical 
elements in drying lake.  Empirical studies rarely examine the chemical changes that occur when 
the former lake sediments are sequentially beached and exposed, possibly cyclically, to the 
atmosphere as a lake shrinks, refills partially after rain, and shrinks again on its way to 
extinction.  Likewise, there is little opportunity for researchers to study newly exposed anoxic 
sediment at drying lakes. 
Traditionally, researchers have studied sediment to look for potentially toxic 
contaminants in water and sediments at drying lakes (Akan et al, 2012; Gholampour et al, 2015; 
Luo, Li, Cao, and Wang, 2008; Opp et al, 2017; Xiang and Zhou, 2011; Yao et al, 2016; Zhao 
and Cheng, 2011; Zhi, Zhao, and Zhuang, 2015).  However, no study has elucidated how 
chemical changes occur at drying lakes.  This is formidable task.  Investigation of this nature of 
lake sediment systems will help fill gap in climate change research.  As policy makers, 
managers, and scientists work to prevent and manage potential risks on the environment, public 
health, agriculture, and the economy, there is a need for knowledge to address the changing 
chemical characteristics within sediments where lake is drying, and in particular how drying lake 
interacts with air and water pollution issues.  This dissertation examines the chemical changes 




I proposed nine hypotheses.  First, I expected that chemical fingerprints of lake sediments 
and nearby land soils could be established by the analysis of 44 chemical elements and properties 
such as moisture, Eh, pH, and leachable anions.  Second, I proposed that the fingerprints could 
be used to investigate the chemical changes, if any, that occur when lake sediments are left 
behind when the lake's water level falls and the anoxic sediments become oxic, as they are 
exposed to the air, heat, and weather.  I expected the fingerprints of the more inland cores to be 
different than the fingerprints in the cores at the water’s edge along the eastern and western 
transects of Crawdad Cove Road at Lake Mead.  I expected to observe the highest concentrations 
of elements (Li, B, Na, Mg, Al, P, S, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Rb, 
Sr, Y, Zr, Mo, Pd, Ag, Cd, Sn, Sb, Te, Cs, Ba, La, Ce, Nd, W, Pt, Au, Hg, Pb, Th, and U) in the 
sediment cores at the water’s edge in the east and west transects of Crawdad Cove Road, as a 
result of the deposition of elements that are immobilized under anoxic (reducing) conditions.  If 
elements such as As, Se, Sn, Sb, and Hg were present in anoxic sediments under reducing 
conditions indicted by hydrogen sulfide, which was detected at the field by smell, their volatile 
hydrides formed and they could escape to the atmosphere as the anoxic sediments were exposed 
to the atmosphere.  Thus, I expected these hydride-forming elements to be too low to quantitate, 
far below natural abundance.  I expected that elemental concentrations in the cores collected 
from the same elevation from the east and west transects of Crawdad Cove Road analyzed using 
principal component analysis would cluster to each other, showing their similarity.  I expected 
higher concentrations of soluble anions would be found in leaches of the dry sediment of the 
underwater sediment core material, than the inland soil cores in the eastern transect of Crawdad 
Cove Road and higher concentrations of soluble anions would be found in the interstitial water 
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and leaches of the dry sediment of the underwater sediment core in the eastern transect of 
Crawdad Cove Road than in the surrounding lake water reported by Las Vegas Valley Water 
District. 
#’s Alternate hypothesis: H1 Null hypothesis: H0 
1 Chemical fingerprints of lake sediments and 
nearby land soils can be established by the 
analysis of 44 chemical elements and 
chemical properties (such as moisture, Eh, 
and leachable anions). 
Chemical fingerprints of lake sediments 
and nearby land soils cannot be 
established by the analysis of 44 chemical 
elements and chemical properties (such as 
moisture, Eh, and leachable anions). 
2 The fingerprints can be used to investigate 
the chemical changes, if any, that occurred 
when lake sediments were left behind when 
the lake's water level fell and the anoxic 
sediments became oxic, as they were 
exposed to the air and weather for decades. 
The fingerprints cannot be used to 
investigate the chemical changes, if any, 
that occurred when lake sediments were 
left behind when the lake's water level fell 
and the anoxic sediments became oxic, as 
they were exposed to the air and weather 
for decades. 
3 The fingerprints of the more inland cores 
will be different than the fingerprints in the 
cores at the water’s edge along the eastern 
and western transects of Crawdad Cove 
Road at Lake Mead. 
There is no difference in the inland cores  
and cores at the water’s edge along the 
eastern and western transects of Crawdad 
Cove Road at Lake Mead. 
4 The highest concentrations of elements (Li, 
B, Na, Mg, Al, P, S, K, Ca, Sc, Ti, V, Cr, 
Mn, Fe, Co, Ni, Cu, Zn, As, Se, Rb, Sr, Y, 
Zr, Mo, Pd, Ag, Cd, Sn, Sb, Te, Cs, Ba, La, 
Ce, Nd, W, Pt, Au, Hg, Pb, Th, and U) will 
be observed in the sediment cores at the 
water’s edge in the east and west transects 
of Crawdad Cove Road, as a result of the 
deposition of elements that are immobilized 
under anoxic (reducing) conditions. 
There will not be the highest 
concentrations of elements in the 
underwater sediment cores compared to 
other inland cores in the east and west 
transects of Crawdad Cove Road, as a 
result of the deposition of elements that 
are immobilized under anoxic (reducing) 
conditions. 
5 Because of chemically reducing conditions 
of the underwater sediment core in the 
eastern transect of Crawdad Cove Road, the 
concentrations of the hydride-forming 
elements, e.g. As, Se, Sn, Sb, and Hg, will 
be too low to quantitate, far below natural 
abundance. 
The concentrations of the hydride-forming 
elements, e.g. As, Se, Sn, Sb, and Hg, in 
the underwater sediment core in the 
eastern transect of Crawdad Cove Road 
will be high enough to quantitate and 
comparable to natural abundance. 
6 Elemental concentrations in the cores at the 
same elevation from the east and west 
transects of Crawdad Cove Road will 
cluster together using principal component 
analysis. 
The elemental concentrations in the cores 
at the same elevation from the east and 
west transects of Crawdad Cove Road will 




#’s Alternate hypothesis: H1 Null hypothesis: H0 
7 Historical records of anthropogenic inputs 
such as Mn, As, and Pb from the Three Kids 
Mine located Henderson, NV to Lake Mead 
via Las Vegas Wash will be found in 
sediment/soil cores in the east and west 
transects of Crawdad Cove Road. 
Historical records of anthropogenic inputs 
such as Mn, As, and Pb from the Three 
Kids Mine located Henderson, NV to 
Lake Mead via Las Vegas Wash will not 
be found in sediment/soil cores in the east 
and west transects of Crawdad Cove 
Road. 
8 Higher concentrations of soluble anions will 
be found in leaches of underwater sediment 
core material than those in inland soil core 
in the eastern transect of Crawdad Cove 
Road. 
There will be no difference of soluble 
anion concentrations between underwater 
sediment core and inland soil core in the 
eastern transect of Crawdad Cove Road. 
9 Higher concentrations of soluble anions will 
be found in leaches of the underwater 
sediment core in the eastern transect of 
Crawdad Cove Road than in Lake Mead 
water reported in Las Vegas Valley Water 
District. 
There will be no difference of soluble 
anion concentrations between the 
underwater sediment core in the eastern 
transect of Crawdad Cove Road and Lake 
Mead water. 
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Overview of drying lakes in the world 
In recent decades, the shrinkage and drying up of the world’s well-known lakes have 
been widely observed (Zerkel, 2014; Zielinski, 2014).  Lake drying has taken place in, for 
example, Lake Mead in Nevada (Barnett and Pierce, 2008), the Aral Sea in the countries of 
Kazakhstan and Uzbekistan (Kiger, 2014), the Baiyangdian Lake in China (Chunlan, Gaodi, and 
Heqing, 2006), the Dead Sea in Israel (Pappas, 2011; Zolfagharifard, 2015), Lake Chad in Africa 
(Okpara, Stringer, and Dougill, 2016), Lake Urmia in Iran (Abbaspour et al, 2012; Hoseinpour, 




List of the world’s well-known drying lakes 
Name Location Area Type 
Lake Mead Nevada, USA 






68,000 km2 (Kiger, 2014) Endorheic (closed) 
Baiyangdian Lake China 
366 km2 (Chunlan, Gaodi, and 
Heqing, 2006) 
Exorheic (open) 
Dead Sea Israel 
43,000 km2 (Kafri and Yechieli, 
2010) 
Endorheic (closed) 
Lake Chad Africa 1,350 km2 (ILEC, 2005) Endorheic (closed) 
Lake Urmia Iran 5,200 km2 (ESA, 2018) Endorheic (closed) 
Poyang Lake China 5,100 km2 (Dong, 2013) Exorheic (open) 
 
Most drying lakes in the world occur in the northern hemisphere.  The Aral Sea, once one 
of the four largest lakes in the world (68,000 km2), at 45°N 60°E is an endorheic lake in the 
middle of Central Asia between the countries of Kazakhstan and Uzbekistan (Kafri and Yechieli, 
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2010).  Endorheic (closed) lakes means that the lakes are geologically confined by the 
surrounding natural terrain, while exorheic (open) lakes have water that constantly flows in and 
out (Williams (Ed.), 2001).  In China, Baiyangdian Lake, at coordinates between 38°43’-39°02’ 
N and 115°38’-116°07’ E, is an exorheic lake, which occupies a surface area of some 366 km2 
(Chunlan, Gaodi, and Heqing, 2006).  The Dead Sea, located at 31°N 35°E, with an area of 
43,000 km2 is an endorheic lake in Israel (Kafri and Yechieli, 2010).  The endorheic Lake Chad, 
located at coordinates between 6°0’-24°0’N and 7°0’-24°0’E, was in 1960 the sixth largest 
inland water body in the world, prior to its shrinkage to one-twentieth of its original size by 2005 
(Okpara, Stringer, and Dougill, 2016).  Lake Mead, Nevada, USA, at 36.25°N 114.39°W is an 
exorheic lake, which occupies a surface area of 640 km2 (Barnett and Pierce, 2008).  Lake Urmia 
in the Province of Azerbaijan in northwest of Iran, located at coordinates 37°42’N 45°19’E, is 
the world’s largest saline lake and the largest endorheic lake in the Middle East (Hoseinpour, 
Fard, and Naghili, 2010).  Poyang Lake in the Province of Jiangxi in China, at coordinates 
between 28°22’-29°45’ N and 115°47’-116°45’ E, is formerly largest exorheic lake of China, 
with a surface area of about 5,100 km2 in 1954 (Dong, 2013). 
In general, drying lakes are located in the interior of a continent and do not have a direct 
contact with the ocean, with their boundaries defined either by geological features such as 
mountain ranges, or by borders of a metropolitan region.  For example, the Aral Sea, the Dead 
Sea, Lake Chad, and Lake Urmia are endorheic lakes surrounded by the geographical terrain 
such as mountain ranges.  On the other hand, Baiyangdian Lake, Lake Mead, and Poyang Lake 
are located near borders of a metropolitan region.  For example, Lake Mead lies approximately 
18 km northeast of the Las Vegas metropolitan area, Nevada, between the states of Nevada and 
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Arizona (Barnett and Pierce, 2008) while Baiyangdian Lake is located within borders separating 
cities of Beijin, Tianjin, and Shijiazhuang (Chunlan, Gaodi, and Heqing, 2006). 
Lakes dry in different patterns depending on their local physical setting or topographies.  
Some endorheric lakes, including the Aral Sea, the Dead Sea, Lake Chad, and Lake Urmia, have 
consistently been drying.  Endorheic lakes waters have no access to discharge into the ocean and 
only shrink by evaporation or seepage into the ground.  Since they do not have any outflow, any 
loss of lake water may immediately show as shrinkage.  In contrast, some exorheic lakes, 
including Baiyangdian Lake, Lake Mead, and Poyang Lake, experience periodic drying and 
wetting.  Such exorheic lakes water levels may fluctuate seasonally.  Thus, the physical settings 
play a role in lake drying.  Intensive anthropogenic activities, such as industrial uses and 
increasing water demand due to population growth may cause exorheic lakes drying.  For 
example, Lake Mead is the main source of drinking water for over a million people in Las Vegas 
and tens of millions in California, Arizona, and Mexico.  As the population at the Las Vegas 
Valley has more than doubled from 805,519 in 1990 to 2,205,207 in 2016, water demand has 
increased more than double as well (Clark County NV, 2016). 
Because drying lakes are located all around the world, it is difficult to generalize drying 
lakes in terms of climate, bedrock geology, and water chemistry.  Drying lakes are most 
commonly found in desert locations but can occur in any climate.  For example, Lake Mead is in 
arid climate with the annual precipitation of 104.9 mm (4.13 inches) from 1961 to 1990 and the 
annual evaporation of 2,286 mm (7.5 ft) from 1998 to 1999 (Westenburg, DeMeo, and Tanko, 
2006).  Baiyangdian Lake is in the warm temperate climate, which has the seasonal effects of 
monsoons with the annual precipitation of 563.9 mm and the annual evaporation of 1,369 mm 
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(Chunlan, Gaodi, and Heqing, 2006).  Poyang Lake, on the other hand, is located in a subtropical 
region with the annual evaporation of 1,236 mm (Liao, Yu, and Guo, 2017).   
Drying exorheic lakes are fresher water than endorheic lakes because water does not 
remain in an exorheic lake over a period of time.  Dissolved solids are not likely to remain, and 
thus, move along with the water current and exit the lake.  On the other hand, endorheic lakes 
have no water flow out, and any contaminant inputs, including salts, pesticides, and toxic 
chemicals, can remain in the lakes and accumulate over time.  Nearly all endorheic lakes are 
relatively saline except for Lake Chad, which is a freshwater lake.  Salinity affects the formation 
of bedrock at lakes by changing: (1) the physical parameters including solubility, temperature, 
density, freezing point, melting point, boiling point of water; (2) dissolved chemical compound 
compositions in lake water; and (3) the diversity of aquatic organisms depending on their 
tolerance levels (Last, 1992; NOAA, 2008; Tran and Liu (contributors), 2016). 
The shorelines of drying lakes generally contain salt cedar (Tamarix ramosissima), for 
example, the Aral Sea in the countries of Kazakhstan and Uzbekistan, the Dead Sea in Israel, 
Lake Mead in Nevada, and Lake Urmia in Iran (Asem et al, 2014; Breckle, Wucherer, and 
Dimeyeva, 2012; Cleverly, Smith, Sala, and Devitt, 1997; Danin, 2016; Dimeyeva, 2001).  Many 
researchers find that Tamarix is able to dominate on newly exposed sediments at drying lakes 
due to its ability to tolerate salinity and arid climate. 
The human use factor may play the most significant role in the causes of lake drying 
(Ghalibaf and Moussavi, 2014; Intergovernmental Panel on Climate Change [IPCC], 2015; 
Karimov, 2015a).  Lakes often serve as a water source of drinking, irrigation, industrial and 
domestic activities.  The main cause for the Aral Sea drying, for example, may be due to an 
irrigation project implemented by the Soviet Union.  In 1960s, the diversion of most of the water 
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from the Syr Darya and Amu Darya Rivers has resulted in losing 90% of the water volume and 
exposing 85% of the surface area of the Aral Sea to the atmosphere (Breckle and Wucherer, 
2012).  Similarly, the combination of climate change, population growth and increasing demand 
for food and water exacerbates the drying of Lake Urmia.  The size of the farm increased almost 
twice (from 1.8 to 2.8 million units) from 1960 to 1993 by diverting enormous quantities of 
water, which has decreased the quantity of water inflow to the lake and resulted in increased 
Lake Urmia drying (Asem et al, 2014; Faramarzi, 2012).  Some researchers, who studied 
Baiyangdian Lake in China or the Dead Sea in Israel, conclude that human factors such as the 
irrigation and water management may have intensified the increase in lake drying but do not play 
a decisive role (Chunlan, Gaodi, Heqing, 2006; Salameh and El-Naser, 1999). 
Implications of drying lakes in the world 
Lake sediments are the largest sink for all kinds of chemical pollutants from 
anthropogenic activities such as mine tailings and sewage treatments.  They find their way into 
lakes via air transport, rain runoff, and direct injection into lakes from industrial activities, or as 
treated sewage into tributaries leading to lakes.  Depending on what chemical deposits are 
present in drying lakes, the environmental balance in the region will be deteriorated completely 
parallel with the deposit concentration increase.  The decline in lake water level would (1) 
expose previously deposited lake sediments along the shoreline, (2) expose newly exposed 
sediments to air oxidation, oxidizing elemental species and organic compounds, and (3) release 
salts, pesticides, and other chemicals deposited in lake sediment to pollute air, water, or soil, and 
potentially cause environmental, health, and agricultural economic problems.  However, the 
benefits of drying lakes are unknown. 
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Environmental implications of beached sediments 
Environmental implication due to drying lake is already happening in Lake Urmia in Iran, 
where the lake water level has decreased from 1278 m in 1996 (full) to 1271.5 m in 2010 
(Zoljoodi & Didevarasl, 2014).  This has caused a serious decrease in the lake area from 6000 
km2 to 5000 km2, and exposed lake sediment to the atmosphere with a 50-60 cm thick salt layer 
(Hoseinpour, Fard, and Naghili, 2010).  The salt dust concentration in the air has increased from 
185 g/L to more than 220 g/L (Gholampour et al, 2015).  A negative impact on growth and 
reproduction rates have been observed in local saline shrimp, Artemia urmiana, which can 
tolerate saline concentrations under 200 g/L in the water (Abbaspour and Nazaridoust, 2007; 
Agh et al, 2008; UNEP, 2012).  The saline shrimps are play significant roles in the food chain, 
for they are significant food source for various migratory birds including cranes, flamingos, 
pelicans, ducks, herons, and egrets (Abbaspour and Nazaridoust, 2007; UNEP, 2012; Zarghami, 
2011).  As the shrimp population decreases, the migratory bird population decreases, which will 
affect the entire ecosystem in the region by undermining the food web, or the series of feeding 
relationships between predators and prey in an ecosystem. 
Socioeconomic implications of beached sediments 
Many researchers have studied the harmful effects of salt dust storms on vegetation 
(Abuduwaili, Zhang, Jiang, and Liu, 2015; Hirano, Kiyota, and Aiga, 1995; Liu, Abuduwaili, 
Mu, and Wu, 2009; McDonald, Fry, Woolley, and McDonald, 1983).  Because salt 
concentrations in soil reduce the rate of absorption of water by plant roots, salt dust storms could, 
in time, decrease or eliminate vegetation growth.  Abduwaili, Zang, Jiang, and Liu (2015) found 
that the salt dust deposits on the surfaces of plants significantly hinders photosynthesis and 
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reduces plant production.  Furthermore, if dissolved salts from drying lakes enter irrigated water, 
increased salinity would inhibit crop growth.  Micklin (2007) has studied the strong correlation 
between salt dust and reduced crop yields.  In Iran, the Gross Domestic Product (GDP) by 
agricultural production has significantly decreased from 23 percent in 1992 (Frenken (Ed.), 
2008) to 9 percent (estimated) in 2016 (Giarraputo (Ed.), 2014).  Reduced crop production 
ultimately leads to agricultural economic loss. 
Health implications of beached sediments 
Dust storms arise most frequently in arid climate, where dust particles are loosely bound 
to the top surface and are prone to rain runoff and wind transport (Takemi and Seino, 2005).  Salt 
dust from Lake Urmia has been detected as far as 241 kilometers north to Turkey, Armenia, and 
Azerbaijan (Ghalibaf and Moussavi, 2014; Karimov, 2015a; Michel, 2014).  Exposure to salt 
dust can cause dangerous illnesses among the inhabitants in the region, among which are illness 
such as cardiovascular diseases, eye diseases, respiratory diseases (asthma, bronchitis, sinus 
infection), neurological diseases, anemia, skin and lung cancers, and, it can raise the infant 
mortality rate and decrease the birth weight and decrease intelligence quotient of babies (Glantz, 
1999; Hashizume, 2003; Jones, 1999; Karimov, 2015b; Ribas-Fito et al, 2006; Whish-Wilson, 
2002).  Additionally, Dehghanzadeh, Safavy Hir, Shampsy Sis, and Taghipour (2015) has found 
that the concentrations of all major ions in drinking water ponds and wells in drying lakes are too 
high and not suitable for drinking.  Saline water promotes bacterial activity and pollutes drinking 
water.  For example, the incidences of water borne infectious diseases such as typhoid, Hepatitis 
A, and diarrhea is relatively higher in Karakalpakstan and the lower delta of the Syr Darya than 





The oxidation-reduction potential or redox potential (Eh) is a measure of the electron 
transfer activity in an aqueous solution.  The Eh values ranges from +800 to -500 mV.  Negative 
Eh values indicate high electron transfer activity and very anoxic (reducing) conditions of 
sediments.  On the other hand, positive values indicate low electron transfer activity and oxic 
(oxidizing) conditions of sediments.  Generally, the supply of atmospheric oxygen into the 
sediment is curtailed below 10 mm sediment surface and anaerobic microorganisms consume 
oxidized elements or compounds as electron acceptors for respiration.  Starting from oxygen (O2) 
at 400-600 mV, a series of electron acceptors is reduced as the reduction-oxidation in sediment 
decreases; NO3
- is reduced to N2 at +250 mV, Mn
+4 to Mn+2 at +225 mV, Fe+3 to Fe+2 between    
-100 and +100 mV, SO4
2- to H2S, S
2+ or HS- between -200 and -100 mV, and CO2 to CH4 below 
-200 mV (Figure 7) (Bell, 1969; Bailey and Beauchamp, 1971; Parr, 1969).  According to the 
literature, anoxic zone is considered below + 300 mV (0.3 V) in Figure 8 (Brookins, 1988). 
It is important to note that redox potential is very sensitive to pH or the hydrogen ion 
concentration because most redox reactions involves protons or hydroxide ions.  This 
relationship can be estimated with the Nernst equation; a decrease of one pH is accompanied by 
an increase in Eh of 59 mV, where 0.059 is the value of RT/F at 25°C (Falkowski and Raven, 
2007).  Thus, Eh can be adjust for pH by adding 59 mV for every pH unit on the alkaline 
condition and subtracting 59 mV for every pH unit on the acidic condition.  The redox potential 
and pH are the most important factors controlling the oxidation state, solubility, and mobility of 
elements (Förstner and Kersten, 1989).  Thus, elements change their chemical forms in a 
function of Eh-pH and they can be mobilized or stay in the different environmental 




Figure 8 A sequence of reduction reactions at various redox potentials (Retrieved from 
http://www.cesm.ucar.edu/events/wg-meetings/2011/presentations/joint/meng.pdf) 
 
In anoxic sediments, hydrogen sulfide (H2S) is formed by the organism from sulfate 
reduction as shown in equation [1]:  
𝑆𝑂4
2− + 𝑏𝑎𝑐𝑡𝑒𝑟𝑖𝑎 → 𝐻2𝑆 (𝑔) [1] 
H2S is also a toxic substance and responsible for the rotten egg smell and the dark black color in 
anoxic sediments (Dunnett, Chynoweth and Mancy, 1985).  The predominance of H2S enables a 
further reaction with highly insoluble reactive sulfides such as ZnS, CdS, PbS, FeS2, FeS, CoS2, 
NiS2, CuS2, and ZnS2 (Vaughan and Tossell, 1983).  Other elements under anoxic conditions 
react with these highly insoluble reactive sulfides to form sulfide complex.  For example, iron 
can be converted to pyrite when it is more abundant than sulfur (Wilderlund and Ingri, 1995).  




In drying lakes, where the water levels recede, anoxic sediments are exposed to the 
atmosphere, and this will change the composition of the sediment, including chemical (e.g., 
elemental concentrations) and physical (e.g., Eh, pH, moisture contents, and texture) properties.  
When oxygen penetrates to the pore spaces of the sediments, the former sediments are oxidized 
and dried to soil, leading to relative decrease in moisture content and increase in redox potential 
and pH.  The gradients of pH and redox potential subsequently change the oxidation state, 
solubility, and mobility of elements, which are either released from the solid phase to the pore 
water across the sediment-water interface, or absorbed to insoluble iron oxyhydroxides 
(Fe(OH)3) and manganese dioxide (MnO2) particles, resulting in chemical change in drying lake 
sediments (Calmano, Hong, and Förstner, 1993; Farrah and Pickering, 1993; Forstner and 
Salomans, 1980; Foster and Lees, 2000; John and Leventhal, 1995; Okoro et al, 2012; Qi, 
Huang, and Darilek, 2014; Qui and McComb, 1996; Tribovillard et al, 2006). 
Characteristics of the newly beached sediments in drying lakes 
The terms ‘sediments’ and ‘soils’ in this dissertation are used in the general definitions 
given in Merriam-Webster (2018).  In summary, sediments refer to ‘material deposited by water 
[…]’; and soils refer to ‘the upper layer of earth in which plants grow, a black or dark brown 
material typically consisting of a mixture of organic remains, clay, and rock particles’ (Oxford 
Dictionaries, 2018). 
Salts, pesticides and other chemical pollutants from the sediments in the newly exposed 
areas around drying lakes have been studied (Akan et al, 2012; Gholampour et al, 2015; Luo, Li, 
Cao, and Wang, 2008; Opp et al, 2017; Xiang and Zhou, 2011; Yao et al, 2016; Zhao and Cheng, 
2011; Zhi, Zhao, and Zhuang, 2015).  Ghomlampour et al. (2015) have studied water-soluble salt 
dust particles (smaller than 10 μm diameter) from the sediments in Lake Urmia, which can be 
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transported as far as thousands of kilometers by wind transport (wind speed above 15 m/s).  
Carcinogenic pesticides, including polycyclic aromatic hydrocarbons (PAHs) and organochlorine 
pesticides (OCPs), are detected from Poyang Lake (Zhi, Zhao, and Zhang, 2014).  Such 
pesticides have low solubility and are nonpolar, thus they can be readily absorbed into lake 
sediments and bioaccumulated in living organisms.  The highest concentrations of iron, 
manganese, copper, cadmium, nickel, and cobalt in the sediment samples from Lake Chad were 
Fe, 32.9 ± 0.1 μg/g; Mn, 78 ± 3 μg/g; Cu, 40 ± 1 μg/g; Cd, 23 ± 6 μg/g; Ni, 47.2 ± 0.1 μg/g; and, 
Co, 11 ± 2 μg/g, respectively.  These elemental concentrations exceeded the guideline limits set 
by WHO (Fe: 15 μg/g; Mn: 30 μg/g; Cu: 25 μg/g; Cd: 6 μg/g; Ni: 20 μg/g; Co: 2 mg/L; mg/L = 
μg/g), indicating severe pollution of Lake Chad (Akan et al, 2012).  However, no studies have 
been done on the transformation of drying lake sediment to soil yet. 
Chemical transformation of elements 
Many elements show variations in oxidation state, solubility, and mobility, which differ 
from one element to another in a function of Eh-pH.  This particularly confers to chemical 
elements a good value as fingerprint of drying lake sediments.  The elements of concern in this 
study include lithium (Li), boron (B), sodium (Na), magnesium (Mg), aluminum (Al), silicon 
(Si), phosphorus (P), silicon (S), potassium (K), calcium (Ca), scandium (Sc), titanium (Ti), 
vanadium (V), chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), 
zinc (Zn), arsenic (As), selenium (Se), rubidium (Rb), strontium (Sr), zirconium (Zr), 
molybdenum (Mo), palladium (Pd), silver (Ag), cadmium (Cd), tin (Sn), antimony (Sb), 
tellurium (Te), cesium (Cs), barium (Ba), tungsten (W), platinum (Pt), gold (Au), mercury (Hg), 
lead (Pb), thorium (Th), and uranium (U), as well as rare earth elements such as yttrium (Y), 
lanthanum (La), cerium (Ce), and neodymium (Nd). 
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Some elements (e.g., Li, B, Na, Mg, Al, Si, K, Ca, Sc, Ti, Co, Cu, Rb, Sr, Zr, Pd, Cd, Sn, 
Cs, Ba, Pb, and Th), as well as the Rare Earth Elements (e.g., Y, La, Ce, Nd), are insensitive to 
changes of the pH and redox potential, and they remain constant in insoluble forms under both 
the oxidizing and reducing conditions (Aral and Vecchio-Sadus 2008; Bau, Koschinsky, Dulski, 
and Hein, 1996; Bau, Moller, and Dulski, 1997; Brookins, 1988; Chegrouche, Mellah, and 
Barkat, 2009; Chen and Hayes, 1999; Choppin, 1986; Goldberg, Hodge, Koide, and Griffin, 
1978; Huang and Stumm, 1973; Johannesson, Stetzenbach, and Hodge, 1995; Koschinsky and 
Hein, 2003; Kremling, 1983; Kühn, Niewöhner, Isenbeck-Schröter, and Schulz, 1998; Lewis and 
Landing, 1992; Liu, Teng, Rudnick, McDonough, and Cummings, 2014; McKenzie, 1980; 
Murray and Dillard, 1979; Park, et al., 2010; Rafferty, Shiao, Binz, and Meyer, 1981; Rieuwerts, 
2015; Schrauzer 2002; Seal II, 2004; Tessier, Campbell, and Bisson, 1979; Thorpe, et al., 1996; 
U.S. Department of Health and Human Services, 2004; Vale and Simoes Goncalves, 1986).  
Among those elements, some are redox-sensitive (Li, B, Na, Mg, Al, Si, K, Ca, Sc, Ti, Co, Cu, 
Pd, Sn, Pt, and Pb) despite of their constant solubility, while others (e.g., Rb, Sr, Y, Zr, Cd, Cs, 
Ba, La, Ce, Nd, and Th) remain with a single oxidation state regardless Eh and pH gradients and 
are redox-insensitive (Bau and Alexander, 2009; Bau and Koschinsky; 2008; Bau, Koschinsky, 
Dulski, and Hein, 1996; Brookins, 1988; Kremling, 1983; Liu, et al., 2014; Park, et al., 2010; 
Thorpe, et al., 2012). 
For example, strontium predominates in an oxidation state of +2 in the forms of natural 
SrCO3 and/or SrCO4 in pH < 8 (Brookins, 1988; Chegrouche, Mellah, and Barkat, 2009).  
Strontium does not only absorb to negatively charged minerals, oxides, and pure clays, but it can 
also be displaced with cations, such as Mg and Ca (Thorpe, et al., 2012; Huang and Stumm, 
1973; Chen and Hayes, 1999; Rafferty, Shiao, Binz, and Meyer, 1981).  Zirconium has an 
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oxidation of +4 and binds to insoluble minerals (zircon and baddeleyite) and hydroxide in 
Zr(OH)4 (Brookins, 1988).  Barium has an oxidation state of +2 and is insoluble as BaSO4 (1.2 < 
pH < 11.6) and BaCO3 (pH ≥ 11.6) (Brookins, 1988).  The Rare Earth Elements (Y, La, Pr, Nd, 
and Tb) have an oxidation state of +3 and they are absorbed to Fe and Mn oxyhydroxides, thus 
they form in complexes with CO3
2- and OH- (Bau, Koschinsky, Dulski, and Hein, 1996; Bau, 
Moller, and Dulski, 1997; Brookins, 1988; Choppin, 1986; Johannesson, Stetzenbach, and 
Hodge, 1995).  Due to their consistency, the insoluble elements (Li, B, Na, Mg, Al, Si, K, Ca, Sc, 
Ti, Co, Cu, Rb, Sr, Y, Zr, Pd, Cd, Sn, Cs, Ba, La, Ce, Nd, Pt, Pb, and Th) can be used to assess 
the original sediment fingerprint in drying lakes. 
In addition, certain redox-sensitive elements (e.g., S, As, Se, and Te) are soluble and 
mobile under both the oxidizing and reducing conditions, except for mercury, of which its 
solubility varies depending on pH (Bissen and Frimmel, 2003; Brookins, 1988; Cullen and 
Reiner, 1989; Goldberg, 2002; Guo, et al., 1997; Huerta-Diaz and Morse, 1990; Huerta-Diaz, 
Tessier, and Carignan, 1998; Kühn, Niewöhner, Isenbeck-Schröter, Pierce and Moore, 1982; and 
Schulz, 1998; Neff, 1997; Sadiq, 1990; Tiffreau, Lützenkirchen, Behra, 1995; Whiteley and 
Pearce, 2003; Wilkie and Hering, 1996).   
On the other hand, some redox-sensitive elements (e.g., V, Cr, Ni, Zn, Mo, Ag, W, Au, 
and U) are insoluble and may be retained within the sediment in association with the suspended 
matter under anoxic (reducing) conditions and transported in the dissolved (soluble) phase under 
oxic (oxidizing) conditions (Auger, Bodineau, Leclercq, and Warterl, 1999; Badiuzzaman, 
Masiol, Hofer, and Pavoni, 2014; Beck, Dellwig, Schnetger, and Brumsack, 2008; Breit, 1995; 
Brookins, 1988; Charette and Sholkovitz, 2006; Damme, et al., 2010; Elderfield and Schultz, 
1996; Erickson and Helz, 2000; Helz, et al., 1996; Hwang, et al., 2002; Johannesson, 
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Stetzenbach, and Hodge, 1995; Kremling, 1983; Klinkhammer and Palmer, 1991; Kühn, 
Niewöhner, Isenbeck-Schröter, and Schulz, 1998; Lewan and Maynard, 1982; Müller et al., 
1978; Öztürk, 1995; Pinto, Al-Abed, Holder, and Reisman, 2014; Porter, Selby, and Cameron, 
2014; Riedel et al., 2011; Rifaat, et al., 1992; Sadiq, 1988; Schaller, Moor, and Wehrli, 1997; 
Trefry and Metz, 1989 Vorlicek et al., 2004; Wehrli and Stumm, 1989; Wehrli, Sulzberger, and 
Stumm, 1989). 
  In contrast, other redox-sensitive elements (e.g., P, Mn, Fe, and Sb) tend to be more 
soluble under anoxic sediments and less soluble under oxidizing conditions, and thus retained 
within the former sediments (or current soils) (Beck, Dellwig, Schnetger, and Brumsack, 2008; 
Brookins, 1988; Coleman, Hedrick, Lovley, White, and Pye, 1993; Crecelius, Bothner, and 
Carpenter, 1975; Herndon and Brantley, 2011; Kremling, 1983; Li, Luo, and Su, 2007; Morse 
and Wang, 1997; Ogdahl, Steinman, and Weinert, 2014; Scott, McKnight, Voelker, and Hrncir, 
2002; Stone and Morgan, 1984; Sullivan and Aller, 1996; USEPA and NRCS, 2000; Zee and 
Raaphorst, 2004).  Specifically, the chemical transformation and health impact of lead and 
arsenic are written below. 
Lead (Pb) 
Lead predominantly exists in two oxidation states: Pb(+2) and Pb(+4).  Pb (+2) is 
commonly abundant as PbS, PbSO4, and PbCO3 whilst Pb (+4) only exists as PbO2 in a highly 
oxidizing environment.  Lead (+2, +4) is nonpolar, insoluble, and highly toxic to living 
organisms.  Since lead is nonpolar, it is insoluble and immobile in lake water.  Although lead is 
generally insoluble in water, it can become slightly more soluble under acidic condition (pH<5) 
and susceptible to remobilization in water (Schintu et al, 1991).  Lead is strongly absorbed to 
clay minerals, iron oxides, and other organic materials, thus stays immobile in soil and sediment 
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(Chaney, Mielke, Sterrett, 1989; Chuan, Shu, and Liu, 1996; EPA, 1986; Sauve, McBride, and 
Hendershot, 1997).  No significant effects of decreasing water level and the sediment oxidation 
on the concentration of lead in sediments and soils were detected samples (Gambrell et al, 1991; 
Shaheen et al, 2016).   
Lead exists in all environmental compartments (soils, air, and water) and can cause 
significant impact to aquatic and terrestrial organisms that may bioconcentrate lead through 
ingestion of lead contaminated water (Sauve, McBride, and Hendershot, 1997).  The 
bioavailability of lead in soil is generally limited because of its strong absorption to soil matrix 
(Gambrell et al, 1991).  However, airborne lead can be picked up by wind, transported to 
residential area, and inhaled by humans in ambient air.  Tissue membranes of the human body 
are highly permeable to nonpolar (fat-soluble) lead compounds, which may trigger health 
problems, thus human exposure to airborne lead particulates should be reduced.  County district 
and state policy-makers should take an action to restrict an access to the contaminated area and 
to reduce emission sources such as manufacturing industries and smelters, and to remediate the 
impacted area. 
Arsenic (As) 
Arsenic commonly exists in two oxidation forms: arsenite (AsO3
-3, +3) and arsenate 
(AsO4
-3, +5) (Cullen and Reiner, 1989).  Arsenic is primarily dispersed throughout water and 
sediment as trivalent arsenite (AsO3
-3, +3) or pentavalent arsenate (AsO4
-3, +5).  They are polar, 
soluble, mobile, and toxic to living organisms.  Their polar characteristic makes them soluble 
and mobile in lake water.  Arsenite (+3) is more mobile and highly toxic than arsenate (+5) 
(Raven, Jain, Loeppert, 1998).  At acidic conditions (below pH 6.9), arsenate is dominant, 
however, at alkaline conditions (above pH 6.9), arsenite becomes dominant.  Under oxidizing 
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conditions, arsenate is the predominat form and it is absorbed to iron and aluminum oxide 
minerals and remains immobile in soil and sediment (Moore, Ficklin, and Johns, 1988; Pantsar-
Kallio and Mannien, 1997; Welch, Lico, and Hughes, 1988; Youngran, Fan, Leeuwen, and 
Belczyk, 2007).  Under reducing conditions, arsenite is the predominat form and it is highly 
mobile in anoxic sediment-water systems, and thus it is most likely to be released to lake water 
where it is ultimately oxidized to arsenate (Brannon and Patrick, 1987; Moore, Ficklin, and 
Johns, 1988; Riedel, Sanders, and Osman, 1987; Soma, Tanaka, and Satake, 1994).  There are 
some exceptions, however, arsenite (+3) can also precipitate as orpiment (As2S3), realgar (AsS), 
or other sulfide minerals in high sulfide concentrations under reducing, acidic conditions (Cullen 
and Reimer, 1989).  Thus, water rich in arsenic may not be expected in highly concentrated 
sulfide water (Moore, Ficklin, and Johns, 1988).  In high anoxic sediments, arsenic also exists as 
arsenide (-3) in the form of arsine (AsH3) gas, but it decomposes easily in contact with light 
(CDC, 2015). 
Both arsenite (AsO3
-3) and arsenate (AsO4
-3) forms are highly toxic to humans and wild 
life.  Arsenic generally poses as neurotoxins, skin and lung carcinogens in humans (CDC, 2013).  
Arsenic in solid particulate form can be inhaled/ingested, deposited into the respiratory tract, and 
absorbed into the blood.  Arsenic in water can be orally ingested by consuming contaminated 
fish and drinking water, and it can cause the severe gastrointestinal tract damage, irregular 
dyspepsia, abdominal cramps, hyperkeratosis, warts, anemia, and cardiovascular disease (Lesikar 
et al, undated).  In order to reduce human exposures to arsenic from consumption of arsenic-
contaminated water, consumption advisories are issued by state recommending that individuals 




Lake Mead National Recreational Area 
Physical setting 
Lake Mead National Recreation Area is located approximately 10 km north east of 
Henderson, and 20 km east of Las Vegas, Nevada (Figure 9).  The lake is divided into five main 
bodies: Boulder Basin, Overton Arm, Virgin Basin, Temple Basin, and Gregg Basins (Figure 9).  
The lake is the largest reservoir (maximum water capacity at 32.236 km3) in the United States 
formed by Hoover Dam in 1936 (U.S. Department of the Interior, 2015).  It is formerly known as 
the Boulder Dam Recreation Area until its name was changed to the Lake Mead National 
Recreation Area or Lake Mead in 1964.  Because Lake Mead is situated in an urban setting, it 
 




has experienced some disturbances from anthropogenic activities, such as Lake Las Vegas 
Resort construction, which re-routed the Las Vegas Wash (two ends of the re-routed Las Vegas 
Wash are pointed by two arrows in Figure 5) due to the resort lake construction so that a new 
channel to Lake Mead was constructed under an artificial lake at the Lake Las Vegas Resort as 
shown in Figure 10. 
  
Figure 10 The Las Vegas Wash flowing from under Lake Las Vegas Resort dam to Lake Mead 
Inputs to Lake Mead 
The four major tributaries into Lake Mead are (1) Colorado River below Pearce Canyon; 
(2) Las Vegas Wash below Lake Las Vegas near Boulder City, NV; (3) Virgin River above Lake 
Mead near Overton, NV; and, (4) Muddy River near Logandale, NV (Figure 9).  USGS gaging 
stations on these four tributaries record the daily input water volumes to Lake Mead and reported 
in Table 2.  Contamination of Lake Mead may come from many sources and be archived in its 
sediments, both in basins and near the shore.  Contamination may come from: (1) substances 
delivered via the Colorado River; (2) direct atmospheric input of particles bearing inorganic, 
organic and radioactive materials in fallout from faraway places like air pollution from Los 
Angeles, California, from nuclear accidents, like that at Fukushima which led to atmospheric 
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contamination, and from world-wide fallout of above-ground nuclear weapons; (3) mobilized 
dust from the nearby surface soil, made airborne by human activity or high winds, such as desert 
dust devils, which are common arid locations;  4) rain runoff from the surrounding hills carrying 
surface soil;  5) runoff from distant mountains to the north which enters the lake through the Las 
Vegas Wash; 6) runoff of contaminated surface soils from the abandoned Three Kids Mine, only 
two miles away via the Las Vegas Wash; and, 7) input of contaminants via the Las Vegas Wash 
from the four major sewer treatment plants in the City of Henderson, the City of Las Vegas, the 
City of North Las Vegas, and Clark County (Las Vegas Wash Coordination Committee, 1999; 
U.S. Bureau of Reclamation, 1995; Rinaldi, 2006; MWH Americas, Inc. and The Boeing 
Company, 2007; Bolsunovsky and Dementyev, 2011). 
 
Table 2 
Daily input water volume to Lake Mead from Colorado River, Las Vegas Wash, Virgin River, 
and Muddy River (Retrieved from http://waterdata.usgs.gov/nwis on June 28, 2018) 
USGS gaging station Daily water input 
volume, cubic feet per 
second (cfs) 
Name Number Location 
Colorado River 09404200 35º 46’25”, 113º 21’46” 13,000 
Las Vegas Wash 09419800 36º 07’20”, 114º 54’15” 324 
Virgin River 09415250 36º 30’58”, 114º 20’03” 3.30 









DESCRIPTIONS OF INSTRUMENTS IN THE ANALYSIS OF LAKE MEAD SEDIMENTS 
AND SOILS AFTER DRYING AT 110°C 
Portable X-ray fluorescence (XRF) spectroscopy analysis 
This technique is used to identify elemental concentrations in solid samples.  Oven-dried 
sediment and soil samples are sealed in the XRF sample cup which then is placed in front of the 
XRF probe window inside a XRF stand.  When an x-ray beam with sufficient energy is absorbed 
by an atom in sediment sample, closely bound electrons in an inner shell orbital are excited to an 
outer shell or ejected from the atom as shown in Figure 11.  The atom stabilizes by demoting an 
electron from an outer shell to the vacant inner shell.  The energy difference between the two 
shells is released as fluorescence x-ray radiation. 
For this reason, an electron loses energy when it fills up an inner shell closer to the 
nucleus from a higher shell orbital.  The amount of energy loss is equivalent to the energy 
difference between two specific orbital shells.  The distance between the two orbital shells is 
unique to each element, and this characteristic energy can be used to identify an element in the 
sample.  The X-rays emitted from the excited atoms are collected by a detector in a portable XRF 
spectroscopy.  The intensity of the detector signal is proportional to the quantity of each element 





Figure 11 Schematic diagram of the x-ray fluorescence spectroscopy (Nummi, 2015) 
 
For environmental pollution studies, the detection limits depend upon the specific 
element and the sample matrix (such as soil), but in general, heavier elements, for example Pb, 
have better detection limits.  For example, Lagerstrom, Norling, and Eklund (2015) have 
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analyzed the concentrations of Cu, Zn, and Pb from soil and sediment in Lake Mälaren, in 
Sweden, using a field portable XRF.   
They stated that “the limits of detection are 6, 4, and 3 mg/kg (mg/kg = ppm) for Cu, Zn, and Pb, 
respectively”.  Shuttleworth et al (2014) added that the detection limit of Pb ranges from 1.37 to 
1.97 ppm, analyzing peat samples in Northern England.  Depending on the configuration and set 
up of the spectrometer, the range of detectable elements typically covers most of the elements on 
the periodic table from aluminum (atomic number 13) to uranium (atomic number 92).  Thus, 
XRF instruments can be used to identify elements other than those for which it is calibrated. 
Inductively Coupled Plasma Atomic Emission Spectrometer (ICP-AES) 
In this study, elemental composition is measured with the ICPE-9000 Multitype 
inductively coupled plasma atomic emission spectrometer (ICP-AES), with a semiconductor 
surface detector (CCD).  Since ICP-AES requires liquid samples to be introduced into the 
system, the sediment samples are dissolved by acid digestion using HCl and HNO3.  ICP-AES is 
a type of emission spectroscopy that uses a hot argon gas plasma to promote electrons to an 
excited state.  As shown in Figure 12, the RF coil is connected to a radio-frequency (RF) 
generator, which radiates 500 to 2000 watts of power at 27.12 MHz.  Argon gas flows inside the 
concentric quartz tubes of the ICP torch.  As power is applied to the RF coil from the generator, 
the RF coil carries a rapidly alternating electric current, and establishes electric and magnetic 
fields at the tip of the torch.  Ionization of argon is initiated by an electric spark from a RF coil, 
which results in argon ions.  The resulting ions are caught within the coil to flow in and collide 
with other argon atoms, eventually causing electrical resistance heating or ohmic heating of the 




Figure 12 Schematic diagram of ICP-AES (Spectro Scientific, 2016) 
 
A sample is introduced into the concentric glass nebulizer, which generates an aerosol 
mist at the tip by aspiration.  Aerosols accumulate in the spray chamber, where approximately 99  
percent of the total aerosols settle out as waste and the rest are subsequently carried into the ICP 
torch.  The RF-generated plasma atomizes and excites the electrons in the sample aerosol.  When 
the electrons return to ground state, they emit energy that is characteristic for each element. 
Radiation from the plasma enters the spectrometer via an entrance slit and is then dispersed by an 
echelle grating.  A Schmidt cross-disperser subsequently separates the radiation into the 
ultraviolet and visible radiations.  The radiations are then focused onto the surface of a charged-
coupled devices (CCD) transducer, which can simultaneously measure several elements. 
To take into account the system and matrix background signal, a nitric acid blank (1% 
HNO3) without analytes is measured and deducted from the signal of the analyte in the sample 
(Montaser and Golightly, 1987).  Background emission is typically corrected by making a flat 
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background on both sides of the peak line.  For the flat backgrounds, the distance of each end 
point from the peak intensity is not important, meaning that there is no interference in that 
vicinity.  For a sloping but linear backgrounds, the end points of background must be apart at 
equal distance from the peak center to make an accurate correction.  To a limited extent, the 
background correction can correct overlapping lines if the lines are located close to one another 
because interferences and the analyte signal can no longer be clearly separated. 
Inductively Coupled Plasma Mass Spectrometer (ICP-MS) 
Inductively coupled plasma mass spectroscopy (ICP-MS) is another technique used to 
determine the concentration of elements in liquid samples.  While ICP-AES quantifies the 
elemental concentrations based on intensity of excited atoms at the wavelengths for the specific 
elements being analyzed, ICP-MS quantifies the elemental concentrations based on an atom’s 
mass-to-charge ratio (m/z) using mass spectrometry.  Due to the difference in element detection, 
ICP-MS has high sensitivity with extremely low detection limits to ppb (parts per billion = μg/l) 
and ppt (parts per trillion = ng/l), while the low limits for ICP-AES are parts per million (ppm) 
and ppb.  On the other hand, ICP-AES has higher tolerance for total dissolved solids (up to 30%) 
than ICPMS, of which tolerance for total dissolved solids is approximately 0.2% (ThermoFisher 
Scientific, 2018). 
The ICP -MS used in this work is a Perkin Elmer Elan DRC II and it uses a similar 
sample introduction system as ICP-AES, where the atomization and ionization of sample occurs 
in the plasma, as shown in Figure 13.  Less than 10% of the sample ions generated in the plasma 
enter the mass-spectrometer through electrostatic lenses that focus the ion beams into the mass 
analyzer.  The mass analyzer contains a quadrupole, made of four metal (gold-coated ceramic or 
molybdenum) rods that filter out non-analyte and interfering ions and allow only desired analyte 
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ions to be transmitted to the detector based on its mass-to-charge ratio (m/z).  The ion detector 
(often an electron multiplier) has an active surface, which receives and amplifies an ion signal 
that is proportional to concentration.   
 
 













Ion Chromatography (IC) 
Ion chromatography is a type of liquid chromatography technique that separates anions or 
cations in aqueous solutions.  In this research, anion chromatography was used to separate 
fluoride, chloride, nitrate, and sulfate in various samples.  Figure 14 shows a schematic of the ion 
chromatography process. When a sample is injected into the system, it mixes with the mobile 
phase and is carried to the anion exchange column, which contains a stationary phase resin.  The 
anions in the sample solution are partitioned between the stationary phase and the eluent-analyte 
mixture.  As the eluent flows through the column, the analyte anions adhere to the surface of a 
stationary phase with different forces.  The anions that interact strongly will move down the 
column at slower retention times and therefore the analytes separate from one another.  When the 
analyte anions emerge at the end of column, the detector (often an electrical conductivity 
detector) produces a measurable signal, which is proportional to the ion concentration.  The 
signal output is displayed as a chromatogram that plots intensity versus time.  
 
 




Lead-210 dating method 
Lead-210 (Pb-210) is deposited in most soils and sediments as one of the radioactive 
element in the uranium-238 decay series.  Uranium-238 is considered to remain at a constant 
concentration in the earth’s crust because of its relatively long half-life (4.6x109 years) 
(Goldberg, 1963).  In the uranium-238 decay series (Figure 15), U-238 produces radon-222, a 
noble gas (half-life = 3.8 days) (Goldberg, 1963).  Radon gas escapes to the atmosphere from the 
earth and naturally decays to Pb-210, followed by four intermediates (Po-222, Bi-214, Po-214, 
and Pb-214 or At-218).  Pb-210 falls onto soil surfaces into lakes or oceans.  Pb-210 in lakes or 
oceans eventually becomes fixed onto the sediment particles.  Assuming that lake sediments 
accumulate a constant input of Pb-210 from the atmosphere, the Pb-210 dating method is used to 
determine the age of sediment profile in lakes, oceans, and other water bodies.  Since soil 
particles are susceptible to rain runoff and aeolian transport, a sudden deposition of low Pb-210  
 
Figure 15 Uranium-238 decay series  
Z = atomic number and N = atomic mass (Goldberg, 1963) 
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activity may appear on the top soil surface, and the Pb-210 method has only rarely been used 
with land-based soils.  Pb-210 deposited on the sediment decays exponentially with a half-life of 
22.3 years, meaning that the quantify of original Pb-210 excess that is incorporated into the 
sediment 22.3 years ago is reduced by one half as radioactive as when initially deposited 
(Goldberg, 1963).  This logic can be extended to calculate the age of sediments at particular 
depth in the sediment profile up to 100-200 years.  
Since the Pb-210 dating method provides the scale of 100-200 years, the period of 
industrialization and anthropogenic activities, researchers have combined the sediment core 
dating in layers and the results of elemental distribution in the sediments (Àyrault et al, 2012).  
This combination makes it possible to construct historical records of environmental pollution in 
various environments (lakes, estuaries, and oceans).  For example, Ayrault et al (2012), have 
discovered that the main source of high concentration of Pb in the Seine River, France, is leaded 
gasoline, not the Rio Tinto lead mine based on the core age.  On the other hand, an increase in 
the concentrations of Cd, Pb, and Cu from sediment cores in the Gulf of Tehuantepec, South 
Pacific of Mexico had been detected over the period of the past 20 years (Ruiz-Fernández et al, 
2004).  The authors conclude that these increases in Cd, Pb, and Cu may be due to intensive oil 
production activities over the same time period.  The Pb-210 method can also be used to date ice 
core from Illimani, Bolivia (Knűsel et al, 2003), Cerro Tapado (Ginot, et al., 2006), the eastern 
Tien Shan, China (Wang et al, 2014), and Spitzbergen, Svalbard (Suzuki, et al., 1996).  By 
reconstructing historical records of environmental pollution, Grigholm, et al. (2016) have 
detected an increase in Cd, Pb, and Cu concentrations from ice cores in Tien Shan, China over 
the recent mid-20th century. 
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The secular equilibrium between the production rate of polonium-210 (Po-210) and the 
decay rate of Pb-210 is reached after approximately one year (Wang, et al., 2014).  This means 
Po-210 has the same activity with the Pb-210.  Po-210 (half-life = 138.4 days) is an alpha 
emitter.  Polonium-210, the granddaughter of Pb-210, is often measured instead of Pb-210 in the 
targeted sediments because the alpha particle activity of Po-210 has lower detection limit than 






Sediment cores were collected by plunging a transparent polycarbonate tube straight on 
the sediment.  Another transparent polycarbonate tube was drilled holes every ten centimeters 
and collected the sediment with the same way.  The tube was placed in an anoxic glove bag 
purged with nitrogen gas and an electrode penetrated the holes to measure Eh and pH.  Sediment 
cores were extracted out of the tube without holes and cut one to two centimeters.  Each layer 
sample was weighed before and after drying in an oven to constant mass for moisture content, 
sieved, and homogenized.  Soil cores were collected by digging a hole where I went in and 
collected layers by scraping one to two centimeters using a stainless steel taping knife.  Each 
layer sample was stored in zip loc bags, weighed before and after drying in an oven to constant 
mass for moisture content, sieved, and homogenized.  Then, sediment/soil layer samples were 
digested using concentrated hydrochloric acid, nitric acid, and hydrofluoric acid for a total 
digestion and diluted to 1% nitric acid.  These samples were again diluted to 1:100, 1:1000, and 
1:10000 twice; one for ICPMS analysis and another for ICPAES analysis.  The sediment/soil 
layer samples were also placed in XRF sample cups and analyzed using XRF; three times on the 
top and three times on the bottom for each cup.  The layer samples of the underwater sediment 
core from the eastern transect of Crawdad Cove Road were digested using concentrated 
hydrochloric acid and nitric acid, spiked with Polonium tracer, diluted to 0.5 N hydrochloric 
acid, plated on silver planchett, and auto-counted in alpha spectrometer for 72 hours.  Anions in 
the underwater sediment core and farthest inland soil core in the eastern transect of Crawdad 




Sample Processing and Analysis of Sediment and Soil Cores 
The flow charts for sample processing and analysis of soil and sediment core samples are 
shown respectively, in Figure 16 and Figure 17.  Background core sample was processed and 
analyzed using Figure 16. 
 
 





Measure (g/g) wet mass and dry 
each soil core layer samples in an 
oven at 110°C overnight 
Measure (g/g) dried mass for 
moisture content and sieve 

















Mix 5 g sample in a centrifuge tubes 
that is filled up to 50 mL of D.I. 
water (17 MΩ) using a rotary mixer 
overnight 
Filter the solution 








Figure 17 Flow chart for sample processing and analysis on sediment core 
Sample Collection 
(Appendix I) 
Plunge the sediment core out of a 
transparent polycarbonate tube and cut it 
by layers at 1 cm or larger intervals 
Measure Eh and pH of each sediment core layers 
(Appendix IV) 
 
Measure (g/g) the wet mass of sediment core layer samples and dry 
each soil core layer samples in an oven at 110°C overnight 
Measure (g/g) dried mass 
and sieve each soil samples  






Mix 5 g sample in a 
centrifuge tubes that is filled 
up to 50 mL of D.I. water (17 
MΩ) using a rotary mixer 
overnight 
Filter the solution through 
a 0.45 μm pore 
membrane syringe filter 
Anions Analysis 


















Based on the sampling map as shown in Figure 5, the sampling trip was accomplished by 
locating the sampling points with several zoomed-in Google Earth pictures of sample location 
and a Global Positioning System (GPS) device (Eterx, Garmin International, Inc., Olathe, 
Kansas, USA.  Sampling points’ coordinates (Table 3) were entered into the Google Earth search 
engine, which provided geographical displays so that the sampling points would be found by the 
observation of the hills and unpaved roads, and then the final location verified by the GPS.  
Sediment core samples were collected using a 4-feet (122 cm) long, 3-3/4-inch (9.5 cm) diameter 
transparent polycarbonate tube (MSC Industrial Supply Co., New York, USA) as shown in 
Figure 18.  The transparent liners would allow researcher visual coloration over depth in the  
Figure 18 Sediment core sample collection 
47 
 
core.  On the other hand, soil core samples were collected by scraping 1 to 2 centimeters using a 
stainless steel knife (Wal-Board Tools, California, USA) and stored in zip loc bags (Figure 19).  
The detailed method of sediment and soil core collection is in Appendix I. 
Figure 19 Soil core sample collection 
Sample identification numbers (Sample ID) consists of the transect number, sample 
location, and date of sample collection.  For the transect number, T1 indicates the transect on the 
east side of Crawdad Cove Road while T2 indicates the transects on the west side of Crawdad 
Cove Road.  Sample location consists 0, 1, and 2 that represent the water’s edge, middle point, 
and the farthest inland of each transect, respectively.  The date of sample collection is specified 
with two digits of month, two digits of day, and four digits of year.  For example, T2-0-
11042016 represents the core sample at the water’s edge of the transect on west side of Crawdad 
Cove Road collected on November 4, 2016. 
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Six sediment/soil core samples were collected from November 2016 to January 2018 
along the east and west sides of Crawdad Cove Road at Lake Mead.  The cores IDs at each 
location are shown in Figure 20.  T1-0 (or T1-0-11042016) is the sediment core from the water’s 
edge.  T1-1 (T1-1-04112017) is the soil core collected at 524 m away from the water’s edge or 
the middle point of the transect (T1) on the east side of Crawdad Cove Road.  T1-2 (T1-2-
05152017) is the soil core collected at 1,048 m away from the water’s edge or the farthest inland 
of T1.  On the other hand, T2-0-01282018 or T2-0 is the sediment core from the water’s edge of 
the transect (T2) on the west side of Crawdad Cove Road.  T2-1 (or T2-1-04102017) and T2-2 
(or T2-2-12012016) are the soil cores at the middle point (or at 325 m) and farthest inland (or at 
650 m) from T2-0, respectively.   
 



























Background soil core was collected at N 36° 9’ 15.80”, W 114° 47’ 32.40”.  Sediment 
cores were transported and stored in freezers in the Department of Chemistry and in the 
Environmental and Occupational Health Laboratory at University of Nevada, Las Vegas 
(UNLV), while soil cores were stored in a cold room (4°C) in the Department of Chemistry at 
UNLV.  The locations and elevations of all the core samples are listed in Table 3.  Table 4 in 
Appendix II is a detailed of breakdown of sample cores in the transect on the east side of 
Crawdad Cove Road.  Table 5 in Appendix III is breakdown of sample cores in the transect on 
the west side of Crawdad Cove Road. 
Table 3  
Sample Information 
The transect on the east side of Crawdad Cove Road 
Sample Name Locations Elevations (ft) 
T1-0-01282018 N 36° 7’ 6.00”, W 114° 47’ 57.00” 1054 
T1-1-04112017 N 36° 7’ 19.70”, W 114° 47’ 44.60” 1128 
T1-2-05152017 N 36° 7’ 33.40”, W 114° 47’ 32.20” 1133 
The transect on the west side of Crawdad Cove Road 
Sample Name Locations Elevations (ft) 
T2-0-11042016 N 36° 7’ 11.00”, W 114° 48’ 1.20” 1062 
T2-1-04102017 N 36° 7’ 21.56”, W 114° 48’ 0.65” 1130 
T2-2-12012016 N 36° 7’ 32.10”, W 114° 48’ 0.10” 1204 
 
Core Retrieval 
Soil core samples were collected in different ziploc bags by each layer.  For sediment 
core, the top and bottom rubber stoppers were removed.  The core was extracted from the 
sampling tube by pushing it out of the clear polycarbonate tube using a plunger and hammer.  
Figure 20 shows one of sediment core samples retrieved; the top of a core is on the left.  The 
sediment core was then subsampled by cutting each layer at 1 cm or larger intervals from top to 
bottom using a stainless steel knife.  A cross-sectional view of a core shows partly anoxic core in 
black color in Figure 21.  Subsequently, Eh and pH of each layer were measured.   
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Figure 21 Side view (left) and cross-sectional view (right) of one sediment core retrieved 
 
Eh-pH Measurement 
The redox potential (Eh) and pH were measured in duplicate sediment cores at the 
water’s edge of the transect on the east side of Crawdad Cove Road.  At the site, Eh and pH were 
measured and recorded.  The Eh and pH were measured according to Appendix IV.  One of the 
sediment core tubes had several holes drilled 10 centimeters apart along the tube and taped to 
prevent any oxidation.  The sediment core with holes on the tube was inserted into a glove bag 
was filled with inert nitrogen gas, which continuously purged to facilitate anoxic condition inside 
the glove bag (Figure 22).  Using built-in gloves, the Eh and pH measurements of sediment cores 
were conducted in an anoxic glove bag.  Another sediment core retrieved from its tube was cut at 




   
Figure 22 An anoxic glove bag attached to nitrogen gas cylinder (left) and an Eh electrode 
inserted into a hole of a sediment core inside an anoxic glove bag (right) 
 
Moisture Content 
After Eh and pH measurements, the masses of the subsampled sediment core layers, as 
well soil core layers, were measured, dried to constant dry mass in an oven at 110oC, and re-
measured for the moisture contents.  It generally takes 16-24 hours to bring sediment and soil 
samples to constant weight.  Moisture content is calculated using the equation: 





wws is weight of core layer before drying in an oven (g) 
wds is weight of core layer after drying in an oven (g) 
Oven-dried core layer samples were passed through a 18 x 16 mesh (2.29 mm) sieve to remove 
large objects (e.g., organic matter, animal debris, and etc.), mixed thoroughly, assigned a Sample 





In this study, two cores, one soil core at the farthest inland and other sediment core at the 
water’s edge on the same transect were used to analyze the concentrations of anions including 
fluoride, chloride, nitrate, and sulfate.  Fourteen layers for each core were randomly selected for 
anion analysis.  A total of 5 grams of each layer samples were placed into a centrifuge tube and 
high purified water (DI water at 17.2 mega-ohm) was filled up to 50 mL.  The soil/sediment 
solutions were mixed in an end over end tumbling motion using a rotary mixer over 24 hours 
(Figure 23).  Then, they were centrifuged using an IEC HN-SII centrifuge (International 
Equipment Company, IEC, USA) for approximate 45 minutes at 3,000 rpm until the supernatant 
is visibly clear (Figure 24).  The supernatant was subsequently extracted through a 0.45 μm pore 
membrane syringe filter, and then analyzed using on a Dionex ICS-2000 Ion Chromatography 
with an AS14 analytical column (Figure 25) in the Department of Chemistry at University of 
Nevada Las Vegas Laboratory based on EPA SOP Method 300.0 (Pfaff, 1993).  
 
 

























Po-210 Dating Analysis 
The underwater sediment core from the eastern transect of Crawdad Cove Road was 
digested using concentrated hydrochloric acid and nitric acid, spiked with Polonium tracer, 
diluted to 0.5 N hydrochloric acid, and plated on silver planchett.  Then, the total alpha emitting 
Po-210 activity was measured using the Canberra Model 7200 Alpha Analyst Integrated Alpha 
Spectrometer in a radiochemistry lab at the Science and Engineering Building (SEB) at UNLV 
for 72 hours.  Figure 26 shows twelve counting chambers of a completely installed Canberra 
Model 7200 Alpha Analyst Integrated Alpha Spectrometer.  In each counting chamber, Canberra 
Model A450-18AM alpha passivated implanted planar silicon (PIPS) semiconductor detector is 
attached from underneath with the active surface facing downwards.  Sensitive area of the 
detector is 450 mm2.  The energy resolution is approximately 20 keV and this enables a very 
good separation of peaks between Po-210 (5.407 MeV) and Po-209 (4.976 MeV) (Sikorski and 
Goslar, 2003).  The air pressure in the counting chambers is adjusted below 0.25 kPa using a 
vacuum pump.  The reduced air pressure within the chamber reduces the absorption of the alpha 
radiation.  Alpha counting was implemented on electrodeposited samples.  The electrodeposition 
of polonium for alpha spectrometry was performed on silver planchetts constructed from 20 mL 
polyethylene scintillation vials.  The detailed explanation of Po-210 dating analysis for this study 




Figure 26 Alpha spectroscopy in a radiochemistry laboratory in the Science and Engineering 

















Dried sediment and soil core samples were subsampled and analyzed by a portable X-ray 
fluorescence spectroscopy (XRF), inductively coupled plasma atomic emission spectrometry 
(ICP-AES), and inductively coupled plasma mass spectrometry (ICP-MS).  XRF is a non-
destructive technique and does not require acid digestion.  Layer samples of the cores were 
placed in XRF sample cups and analyzed using a Thermo Nitron XL3t 950 GOLDD+ (Thermo 
Fisher Scientific, Waltham, MA) in Figure 27.  The tube used in this instrument is an Au anode 
(9-50 kV) and its detector is Geometrically Optimized Large Area Drift Detector (GOLDD).  
The XRF analysis method is detailed in APPENDIX VI.  For only ICP-AES and ICP-MS 
analyses, the samples were digested using concentrated hydrochloric acid, nitric acid, and 
hydrofluoric acid for a total digestion and diluted to 1% nitric acid.  The detailed procedure is 
followed by Appendix VII.  Then, the digested samples were diluted to 1:100, 1:1,000, and 
1:10,000 twice; one for ICPMS analysis and another for ICPAES analysis.  ICP-AES analyses 
were completed using the Shimadzu ICPE-9000 (Shimadzu Corporation, Kyoto, Japan) (Figure 
28) in the Department of Chemistry at UNLV, of which the procedure is written in APPENDIX 
VIII.  The study used the Perkin Elmer Elan DRC II ICP-MS (PerkinElmer, Inc., Waltham, MA) 





Figure 27 Top view (left) and side view (right) of the Thermo Nitron XL3t 950 GOLDD+ 
attached to a sample stand. A sample cup is placed on the top of sample stand with an XRF gun 
























Summary of Results 
The moisture content of core T1-0 ranges from 65% to 89% while the moisture contents 
of other cores T1-1 and T1-2 were less than 5%.  The moisture content of core T2-0 ranges from 
5% to 57%.  The moisture contents of background core were less than 6%.  Eh and pH of the 
underwater sediment core from transect 1 were measured over depth.  Eh ranges from - 400 mV 
to 0 mV.  Below + 400 mV is considered anoxic, thus this core is highly anoxic.  Its pH is of 
neutral.  By looking at graphs of the elemental concentrations over depth (Figures 36-57 and 60-
76), the sediment core in transect 1 had the highest concentrations of the most elements (pointing 
at Al, P, S, Ca, Sc, Cr, Mn, Fe, Co, Ni, Cu, Zn, Se, Sr, Mo, Pd, Ag, Cd, Ce, W, Y, La, Nd, Au, 
Hg, Pb, and Th) while the sediment core in transect 2 had the highest concentrations of (pointing 
at) Al, P, S, Ca, Sc, Cu, Sr, Sn, Pt, Sb, and U.  However, this was done non-statistically.  For 
better data analysis, principal component analysis or PCA was used.  Pb-210 deposit decays 
exponentially with a half-life of 22.3 years.  The quantity of the initial Pb-210 deposit reduces by 
one half radioactive in 22.3 years.  This logic can be extended to calculate the age of core up to 
100-200 years.  This method was used to calculate the sedimentation rate of 0.64 cm/year in the 
underwater sediment core in the eastern transect of Crawdad Cove Road.   
In this study, I found a new non-radioactive method of core dating, but it only works on 
the sediments that have been uncovered a few times decades ago.  Cores T1-1, T1-2, and T2-1 
were submerged under water in 1938 after Lake Mead was impounded, exposed to the 
atmosphere twice, submerged under water in 1957 and in 1967, and had been exposed to the 
atmosphere since 2006.  Three events matched with three peaks.  The part before 1938 is the soil 
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before lake was impounded and can be from soil million years ago.  In the first peak, the core 
was submerged when lake mead was impounded.  The ratio of natural abundance in Earth’s crust 
over the elemental concentrations increases as its denominator, the concentrations of elements, 
decreases as the elements in the original soil leach to lake water until the point where elements in 
the new sediments accumulated on that location.  As the concentrations of elements increase, the 
ratio of natural abundance in Earth’s crust over the elemental concentrations decreases.  This 
repeats as the core uncovers and become submerged twice in 1957 and 1967.  These peaks occur 
at the same depth for the most of elements.  This can be used to calculate the sedimentation rates; 
0.74 cm/year and 0.76 cm/year.  The sedimentation rate from Pb-210 method, 0.64 cm/year, 
agrees to the sedimentation rates using the ratios of natural abundance in Earth’s crust over the 
elemental concentrations. But this non-radioactive method can be used only for the sediments 
uncovered previously. 
The results of anions in the underwater and farthest inland cores from the eastern transect 
of Crawdad Cove Road showed that the underwater sediment core had higher concentrations of 
fluoride, chloride, and sulfate while the soil core had higher concentrations of formate and 
nitrate.  However, the source of formate and nitrate is unknown. 
Detailed Results 
Numerical results of Eh, pH, moisture contents, and concentrations of elements and 
anions are in Appendix IX.  The discussions on sediment or soil core profiles are on pages 63-67.  
Moisture content discussions are on pages 68-70.  Elemental concentrations in the cores are 
discussed on pages 71-87, including a background core on pages 88-93 and the anion 
concentrations on pages 94-96.  Elemental concentrations are compared by location and 
discussed on pages 97-115.  Pb-210 analysis of sediment core provides core dating and discussed 
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on pages 116-119.  Model of the transformation of sediments to soils at drying lakes is discussed 
on pages 120-149.  Search for evidence of trace element concentrations indicative of the 
formation of evaporates in cores with periodic drying episodes is discussed on pages 150-151.  
Transect element concentration distribution is discussed on pages 152-154.  XRF, ICP, and 
ICPMS are compared and validated on pages 155-156. 
Sediment/soil cores profiles 
Cores or sediment/soil profiles were collected along two transects leading way from the 
water's edge.  T1 is on the east side of Crawdad Cove and T2 is on the west side of the road (see 
Figure 5, page 7).  T1-0 was a core taken about a foot from the water's edge into the water, T2-0 
was taken on dry land about one foot away from the water's edge.  All other cores/soil profiles 
were taken on dry land.  T1-2 and T2-2 were collected at the far ends of the transects.  T1-2 was 
1,048 m away from TI-0 and T2-2 collected 650 m from the water's edge.  Two other cores were 
collected half way inbetween.  T1-1 was 524 m from T1-0 and T2-1 was 325 m from T2-0.  All 
cores were identified with the day, month, and year of collection.  For example, core named T1-1 
or T1-0-11042016 was collected on transect 1 (T1-) at the water’s edge (-0-) on November 4, 
2016 (-11042016). 
The dry cores/soil profiles were not taken by coring, but were collected by digging a pit 
and sampling the side of the pit.  The sampling site for T1-1 (T1-1-04112017) is shown in Figure 
30.  The sampling site for T1-2 (T1-2-05152017) is shown in Figure 31.  On the other transect, 
T2-1 (or T2-1-04102017) and T2-2 (or T2-2-12012016) are the soil profiles at the middle point 




















































All the moisture content measurements of the cores from the water’s edge to the farthest 
inland along the eastern and western transects of Crawdad Cove Road are graphed over depth in 
Figure 34 a and b, respectively.  Figure 34a shows that the highest moisture contents are 
observed in the eastern sediment core (T1-0 or T1-0-11042016) from the water’s edge of the 
transect on the east side of Crawdad Cove Road, ranging from 65% to 89%.  The moisture 
contents of the soil core (T1-1 or T1-1-04112017) from the middle point of the same transect 
increase as the core depth increases: 0.6% to 1.9%.  Similarly, those of the soile core (T1-2 or 
T1-2-05152017) from the farthest inland of the same transect also increase as the core depth 
increases: 0.3% to 3.1%.  In Figure 34b, the highest moisture contents are found in the sediment 
core (T2-0-01282018 or T2-0) at the water’s edge, ranging from 7% to 57%.  The moisture 
contents of the soil core (T2-1 or T2-1-04102017) from the same western transect range from 
1.1% to 2.5%.  The moisture contents of the soil core (T2-2 or T2-2-12012016) from the same 
western transect range from 0.3% to 2.2% from the surface to bottom of the core.   
T2-0 core was collected two feet away from the water’s edge, whereas T1-0 was 
collected in the water.  In Figure 34c, the moisure contents were relatively lower in T2-0 core 
than in T1-0.  Appaently  lake water does not penetrate horizontally once the sediment is 
uncovered by receding lake.  Figure 35 shows the moisture content of the background core, 
ranging from 1.9% to 5.9%.  It appears that the water may evaporate from the upper soil that is 























Moisture Content Measurements in the transect on 



















Moisture Content Measurements in the transect on 
















































Moisture contents in %
Moisture contents (g/g) in the background core in %
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Elemental Concentrations in the Cores 
The graphs of the concentrations for each elements of cores along the transect (T1) on the 
east side of Crawdad Cove Road over core depth are found in Figures 36-43.  There was no sign 
of contamination by Mn, As, and Pb from the Three Kids Mine active from 1917-1961 that 
contaminated the Las Vegas Wash with these elements.  A consistent pattern below 43.5 cm 
depth, where represents the background level, or pre-impoundment, was detected in the 
concentrations of some elements, e.g. Mg, P, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, La, Ce, Nd, Pb, 
and Th in the sediment core (T1-0) from the water’s edge of the transect on the east side of 
Crawdad Cove Road in Figures 36-43.  These figures also showed positive excursions in the 
concentrations of certain elements, e.g. Ti, Mn, Fe, Co, La, Ce, Nd, and Th, were detected at 31 
cm core depth, where sediments accumulation started in 1938 after Lake Mead impoundment, in 
the soil core (T1-1) from the middle point of the transect on the east side of Crawdad Cove Road.  
Along the transect (T2) on the west side of Crawdad Cove Road, the graphs of the concentrations 
for each elements of cores are found in Figures 44-51 over core depth.  Negative excursions were 
detected in the concentrations of other elements, e.g. Mg, P, Ca, Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, 
As, Pb, and U, at 30 cm core depth, where lake sediments accumulated, in the soil core (T2-1) 







Figure 36 Concentrations in cores (μg/ml = ppm) at the water’s edge (T1-0), middle point or 524 
m (T1-1), and farthest inland or 1,048 m (T1-2) along the transect (T1) on the east side of 
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Sodium concentrations in the transect on the east 
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Figure 37 Concentrations in cores (μg/ml = ppm) at the water’s edge (T1-0), middle point or 524 
m (T1-1), and farthest inland or 1,048 m (T1-2) along the transect (T1) on the east side of 
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Calcium concentration in the transect on the east 

















Scandium concentration in the transect on the east 
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Vanadium concentration in the transect on the east 







Figure 38 Concentrations in cores (μg/ml = ppm) at the water’s edge (T1-0), middle point or 524 
m (T1-1), and farthest inland or 1,048 m (T1-2) along the transect (T1) on the east side of 
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Figure 39 Concentrations in cores (μg/ml = ppm) at the water’s edge (T1-0), middle point or 524 
m (T1-1), and farthest inland or 1,048 m (T1-2) along the transect (T1) on the east side of 
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Yttrium concentrations in the transect on the east 







Figure 40 Concentrations in cores (μg/ml = ppm) at the water’s edge (T1-0), middle point or 524 
m (T1-1), and farthest inland or 1,048 m (T1-2) along the transect (T1) on the east side of 
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Tin concentrations in the transect on the east side 







Figure 41 Concentrations in cores (μg/ml = ppm) at the water’s edge (T1-0), middle point or 524 
m (T1-1), and farthest inland or 1,048 m (T1-2) along the transect (T1) on the east side of 
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Figure 42 Concentrations in cores (μg/ml = ppm) at the water’s edge (T1-0), middle point or 524 
m (T1-1), and farthest inland or 1,048 m (T1-2) along the transect (T1) on the east side of 
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Figure 43 Concentrations in cores (μg/ml = ppm) at the water’s edge (T1-0), middle point or 524 
m (T1-1), and farthest inland or 1,048 m (T1-2) along the transect (T1) on the east side of 
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Uranium concentrations in the transect on the east 







Figure 44 Concentrations in cores (μg/ml = ppm) at the water’s edge (T2-0), middle point or 325 
m (T2-1), and farthest inland or 650 m (T2-2) along the transect (T2) on the west side of 
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Figure 45 Concentrations in cores (μg/ml = ppm) at the water’s edge (T2-0), middle point or 325 
m (T2-1), and farthest inland or 650 m (T2-2) along the transect (T2) on the west side of 
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Figure 46 Concentrations in cores (μg/ml = ppm) at the water’s edge (T2-0), middle point or 325 
m (T2-1), and farthest inland or 650 m (T2-2) along the transect (T2) on the west side of 
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Figure 47 Concentrations in cores (μg/ml = ppm) at the water’s edge (T2-0), middle point or 325 
m (T2-1), and farthest inland or 650 m (T2-2) along the transect (T2) on the west side of 
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Figure 48 Concentrations in cores (μg/ml = ppm) at the water’s edge (T2-0), middle point or 325 
m (T2-1), and farthest inland or 650 m (T2-2) along the transect (T2) on the west side of 
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Figure 49 Concentrations in cores (μg/ml = ppm) at the water’s edge (T2-0), middle point or 325 
m (T2-1), and farthest inland or 650 m (T2-2) along the transect (T2) on the west side of 
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Figure 50 Concentrations in cores (μg/ml = ppm) at the water’s edge (T2-0), middle point or 325 
m (T2-1), and farthest inland or 650 m (T2-2) along the transect (T2) on the west side of 
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Figure 51 Concentrations in cores (μg/ml = ppm) at the water’s edge (T2-0), middle point or 325 
m (T2-1), and farthest inland or 650 m (T2-2) along the transect (T2) on the west side of 
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Elemental Concentrations in a Background Core 
The concentrations of elements in the background core are graphed over depth in Figures 
52-57.  The elemental concentrations were fairly consistent over core depth in a background 
core. 
  
Figure 52 Concentrations in the background core (μg/ml = ppm) over depth for lithium, boron, 











































































Figure 53 Concentrations in the background core (μg/ml = ppm) over depth for aluminium, 















































































































Figure 54 Concentrations in the background core (μg/ml = ppm) over depth for chromium, 













































































































Figure 55 Concentrations in the background core (μg/ml = ppm) over depth for zinc, arsenic, 












































































































Figure 56 Concentrations in the background core (μg/ml = ppm) over depth for tin, antimony, 












































































































Figure 57 Concentrations in the background core (μg/ml = ppm) over depth for cerium, 











































































Uranium concentrations in the background core
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Anion Concentrations in the Cores 
The graphs of anions concentrations in the sediment core leaches from the water’s edge 
of the transect on the east side of Crawdad Cove Road are reported in Figure 58.  High 
concentrations are observed in the sediment core leaches for Fl- (between 4 ppm and 20 ppm), 
Cl- (between 90 ppm and 260 ppm), and SO4
2- (between 3100 and 14600 ppm), except for NO3
2- 
(0 ppm).  Alternatively, the concentrations of anions in the soil core from the farthest inland of 
the transect on the east side of Crawdad Cove Road are shown in Figure 59.  The soil core 
leaches from the farthest inland of the same transect have relatively lower concentrations of Fl- 
(between 0 ppm and 4 ppm), Cl- (between 0 ppm and 30 ppm), and SO4
2- (between 20 and 1260 
ppm).  These leaches also have HCO2- (between 0 ppm and 190 ppm) and NO3
2- (10 ppm and 60 










Figure 58 Concentrations of anions in the sediment core at the water’s edge of the transect on the 


















Fluoride concentration vs core dpeth of the sediment 
core at the water's edge of the transect on the east 

















Chloride concentration vs core depth of the sediment 
core at the water's edge of the transect on the east 

















Sulfate concentration vs core depth of the sediment 
core at the water's edge of the transect on the east 





Figure 59 Concentrations of anions in the sediment core at the farthest inland of the transect on 
































Chloride concentration vs core depth of the 
soil core at the farthest inland of the transect 

















Nitrate concentration vs core depth of the soil 
core at the farthest inland of the transect on 

















Sulfate concentration vs core depth of the soil 
core at the farthest inland of the transect on 
the east side of Crawdad Cove Road
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Elemental Concentrations compared by locations 
The elemental concentrations of east and west transects were compared by each location: 
the water’s edge, middle point, and farthest inland.  The elemental concentrations of two cores at 
the water’s edge in east and west transects of Crawdad Cove Road are graphed in Figures 60-64.  
A consistent pattern below 43.5 cm depth in the concentrations of some elements, e.g. Mg, P, Cr, 
Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, La, Ce, Nd, Pb, and Th represents the pre-impoundment of the 
sediment core (T1-0) from the water’s edge of the transect on the east side of Crawdad Cove 
Road.  The graphs of the elemental concentrations of two cores at the middle point of both the 
east and west transects of Crawdad Cove Road are reported in Figures 65-70.  Positive 
excursions were detected at 31 cm core depth in the concentrations of certain elements, e.g. Ti, 
Mn, Fe, Co, La, Ce, Nd, and Th in the soil core (T1-1) from the middle point of the transect on 
the east side of Crawdad Cove Road.  Negative excursions were also detected at 30 cm core 
depth in the concentrations of other elements, e.g. Mg, P, Ca, Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, 
Pb, and U in the soil core (T2-1) from the middle point of the transect on the west side of 
Crawdad Cove Road.  The soil core (T2-1) from the middle point of the transect on the west side 
of Crawdad Cove Road had higher concentrations of Mg, P, S, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, 
Zn, As, Sr, Y, Zr, Mo, Pd, Sn, La, Ce, Nd, W, Au, Hg, Pb, Th, and U than the soil core (T1-1) 
from the middle point of the transect on the east side of Crawdad Cove Road.  The 
concentrations of other elements, e.g. B, Al, K, Sb, and Cs, were higher in T1-1 core than those 
in T2-1 core.  Especially, the K concentrations in T1-1 core were higher those that in T2-1 core 





Finally, the concentrations of elements in two cores at the farthest inland of the east and 
west transects of Crawdad Cove Road are graphed in Figures 71-76.  A positive excursion in the 
concentrations of other elements, e.g., Ti, Mn, Fe, Y, Zr, Mo, Ba, La, Ce, and Nd was detected at 
30 cm core depth in the soil core (T1-2) from the farthest inland of the transect on the east side of 
Crawdad Cove Road.  These figures also showed that the soil core (T2-2) from the farthest 
inland of the transect on the west side of Crawdad Cove Road had higher concentrations of Li, S, 
K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Sr, Y, Mo, Pd, Sn, Sb, La, Ce, Nd, W, Au, Hg, 
Pb, and Th than the soil core (T1-2) from the farthest inland of the transect on the east side of 
Crawdad Cove Road.  On the other hand, the Mg concentrations was higher in T1-2 core than 
T2-2 core. 
Transect 1 (T1 or the transect on the east side of Crawdad Cove Road) is relatively 
shallow slope, for the altitudes of three cores from the water’s edge to the farthest inland in 
Transect 1 are 1054 feet, 1128 feet, and 1133 feet, respectively.  In contrast, Transect 2 (T2 or 
the transect on the east side of Crawdad Cove Road) is a steep slope from the water’s edge (1062 
feet) to the farthest inland (1204 feet) next to the cliff (1217 feet).  Excursions at the same core 
depth in T1-1, T1-2, and T2-1 cores collected at the same altitude reflect to the flooding event 
when Lake Mead overflew in July 1983.  Positive excursions in T1-1 and T1-2 cores may 
represent significant accumulations of sediments that had been transported in runoff during the 
flooding event in July 1983.  On the other hand, excursions in T2-1 core may be negative due to 









Figure 60 Concentrations (μg/ml = ppm) of two cores at the water’s edge of each transect over 
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Figure 61 Concentrations (μg/ml = ppm) of two cores at the water’s edge of each transect over 
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Figure 62 Concentrations (μg/ml = ppm) of two cores at the water’s edge of each transect over 
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Figure 63 Concentrations (μg/ml = ppm) of two cores at the water’s edge of each transect over 
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Figure 64 Concentrations (μg/ml = ppm) of two cores at the water’s edge of each transect over 
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Figure 65 Concentrations (μg/ml = ppm) of two cores at the middle point of each transect over 
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Figure 66 Concentrations (μg/ml = ppm) of two cores at the middle point of each transect over 
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Figure 67 Concentrations (μg/ml = ppm) of two cores at the middle point of each transect over 
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Figure 68 Concentrations (μg/ml = ppm) of two cores at the middle point of each transect over 
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Figure 69 Concentrations (μg/ml = ppm) of two cores at the middle point of each transect over 
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Figure 70 Concentrations (μg/ml = ppm) of two cores at the middle point of each transect over 
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Figure 71 Concentrations (μg/ml = ppm) of two cores at the farthest inland of each transect over 
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Figure 72 Concentrations (μg/ml = ppm) of two cores at the farthest inland of each transect over 
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Figure 73 Concentrations (μg/ml = ppm) of two cores at the farthest inland of each transect over 
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Figure 74 Concentrations (μg/ml = ppm) of two cores at the farthest inland of each transect over 
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Figure 75 Concentrations (μg/ml = ppm) of two cores at the farthest inland of each transect over 
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Figure 76 Concentrations (μg/ml = ppm) of two cores at the farthest inland of each transect over 
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Age dating of sediment core, Pb-210 analysis 
The lead-210 (Pb-210) radioactive dating method for dating sediments was developed by 
Edward Goldberg (Goldberg, 1963).  More recently, the method has been used by measuring 
polonium-210 (Po-210), the daughter of Pb-210 and an alpha particle emitter as the measured 
isotope.  The method relies on a constant evolution of radon-222 gas from the earth into the 
atmosphere.  Rainout and dry fallout of particulates with Pb-210 from the atmosphere, and inputs 
of sediment by tributaries into Lake Mead produces a constant value of pb-210 per year into the 
sediments.  The total Pb-210 in the upper lake sediments is a combination of that from 
atmospheric input, the unsupported Pb-210 produced from the Rn-222 that escaped into the 
atmosphere, plus the supported Pb-210 resulting from the Rn-222 (in the U-238 decay chain) that 
did not escape into the atmosphere, or the background concentration of Pb-210.  The method was 
successful, as shown in Figures 77-79 in producing a sedimentation rate of 0.64 cm per year for 
the in-water core T1-0, collected in the eastern part of Crawdad Cove.  The graph of Pb-210 
concentrations of the sediment core from the water’s edge of the transect on the east side of 
Crawdad Cove Road over depth is shown in Figure 77.  This background concentration of Pb-
210 present in the deeper part of the cores has to be subtracted from that total measured Pb-210 
(see Figure 78).  The natural logarithm of Pb-210 concentrations is graphed over the core depth 
in Figure 79, and the rate of sedimentation is determined using its slope.  Therefore, a sediment 






Figure 77 Pb-210 concentrations of the sediment core collected at the water’s edge of the 




















Pb-210 concentrations of the sediment core collected at 
the water's edge of the transect on the east side of 




Figure 78 Background subtracted Pb-210 concentrations of the sediment core collected at the 
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sediment core collected at the water's edge of the transect 




Figure 79 Natural logarithm of Pb-210 concentrations at the water’s edge of the transect on the 





























Natural logarithm of Pb-210 concentration of the 
sediment core at the water's edge of the transect on 
the east side of Crawdad Cove Road over depth 
(sedimentation rate: 0.64 cm/year)
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Model for the transformation of sediments to soils at drying lakes 
Since the cores were collected at different elevations, it was necessary to know the time 
of the sedimentation for each core in order to compare cores’ data.  The elevations of six cores 
were determined by a Global Positioning System (GPS) device (Eterx, Garmin International, Inc, 
Olathe, Kansas, USA) and partitioned into three sections: (1) T1-0 and T2-0 cores below 1062 
feet; (2) T1-1, T1-2, and T2-1 cores between 1128 and 1133 feet; and, (3) T2-2 core at 1204 feet 
in Figure 80.  Assuming that the rate of sedimentation at Lake Mead is 0.5 cm/year, the time of 
core layer is calculated for T1-0, T1-1, T1-2, T2-0, T2-1, and T2-2 cores in Figures 81-86, 
respectively.  Cores below 1062 feet has been immersed under water for the past 83 years (42 cm 
sediment depth ) since lake impoundmenet in 1936.  Cores between 1128 and 1133 feet (rounded 
to 1130 feet) have experienced a total of 61 years (30 cm sediment depth) of sedimentation with  
 
 


























The elevations of core samples over Lake Mead water level by year
Lake Mead water level
T2_2 core at 1204 feet
T1_1, T1_2, and T2_1
cores around 1130 feet




three intermediate periods of sedimentations: 1938-1953, 1958-1963, and 1968-2006.  Finally, 
core at 1204 feet has experienced 8 years (4 cm sediment depth) of sedimentation with two 
intermediate periods of sedimentations: 1983-1988 and 1998-2000.   
 





T1-0-11042016-1-1 0.0-1.5 2016 
T1-0-11042016-1-2 1.5-3.0  
T1-0-11042016-1-3 3.0-4.5  
T1-0-11042016-1-4 4.5-5.5  
T1-0-11042016-1-5 5.5-7.0  
T1-0-11042016-1-6 7.0-8.0  
T1-0-11042016-1-7 8.0-9.0  
T1-0-11042016-1-8 9.0-10  
T1-0-11042016-1-9 10.0-11.5  
T1-0-11042016-1-10 11.5-13  
T1-0-11042016-1-11 13.0-14.5  
T1-0-11042016-1-12 14.5-15.5  
T1-0-11042016-1-13 15.5-17.0  
T1-0-11042016-1-14 17.0-18.0  
T1-0-11042016-1-15 18.0-19.5  
T1-0-11042016-1-16 19.5-21.0  
T1-0-11042016-1-17 21.0-22.0  
T1-0-11042016-1-18 22.0-25.0 1966 
T1-0-11042016-1-19 25.0-28.0  
T1-0-11042016-1-20 28.0-30.5 1955 
T1-0-11042016-1-21 30.5-33.5  
T1-0-11042016-1-22 33.5-35.0  
T1-0-11042016-1-23 35.0-38.0  
T1-0-11042016-1-24 38.0-41.0  













T1-1 soil core collected at 1128 feet 
Sample Names Depth (cm) Year 
T1-1-04112017-2-1 0.0-1.0 2006 
T1-1-04112017-2-2 1.0-2.0  
T1-1-04112017-2-3 2.0-3.0  
T1-1-04112017-2-4 3.0-4.0  
T1-1-04112017-2-5 4.0-5.0  
T1-1-04112017-2-6 5.0-6.0  
T1-1-04112017-2-7 6.0-7.0  
T1-1-04112017-2-8 7.0-8.0  
T1-1-04112017-2-9 8.0-9.0  
T1-1-04112017-2-10 9.0-10.0  
T1-1-04112017-2-11 10.0-11.0  
T1-1-04112017-2-12 11.0-12.0  
T1-1-04112017-2-13 12.0-13.0  
T1-1-04112017-2-14 13.0-14.0  
T1-1-04112017-2-15 14.0-15.0  
T1-1-04112017-2-16 15.0-16.0  
T1-1-04112017-2-17 16.0-17.0  
T1-1-04112017-2-18 17.0-18.0  
T1-1-04112017-2-19 18.0-19.0  
T1-1-04112017-2-20 19.0-20.0 1968 at 19.5 cm 
T1-1-04112017-2-21 20.0-22.0 1963 
T1-1-04112017-2-22 22.0-24.0 1958 at 22.5 cm 
T1-1-04112017-2-23 24.0-26.0 1953 
T1-1-04112017-2-24 26.0-28.0  

















Out of water 
1963-1968 






T1-2 soil core collected at 1133 feet 
Sample Names Depth (cm) Year 
T1-2-05152017-1-1 0.0-1.0 2006 
T1-2-05152017-1-2 1.0-2.0  
T1-2-05152017-1-3 2.0-3.0  
T1-2-05152017-1-4 3.0-4.0  
T1-2-05152017-1-5 4.0-5.0  
T1-2-05152017-1-6 5.0-6.0  
T1-2-05152017-1-7 6.0-7.0  
T1-2-05152017-1-8 7.0-8.0  
T1-2-05152017-1-9 8.0-9.0  
T1-2-05152017-1-10 9.0-11.0  
T1-2-05152017-1-11 11.0-12.0  
T1-2-05152017-1-12 12.0-13.0  
T1-2-05152017-1-13 13.0-14.5  
T1-2-05152017-1-14 14.5-15.0  
T1-2-05152017-1-15 15.0-16.0  
T1-2-05152017-1-16 16.0-17.5  
T1-2-05152017-1-17 17.5-19.0  
T1-2-05152017-1-18 19.0-20.0 1968 at 19.5 cm 
T1-2-05152017-1-19 20.0-21.0 1963 
T1-2-05152017-1-20 21.0-23.0 1958 at 22.5 cm 
T1-2-05152017-1-21 23.0-25.0 1953 
T1-2-05152017-1-22 25.0-27.0  
T1-2-05152017-1-23 27.0-29.0  
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1963-1968 






T2-0 sediment core collected at 1062 feet 
Sample Name Depth (cm) Year 
T2-0-01282018-1 0.0-1.0 2018 
T2-0-01282018-2 1.0-2.0  
T2-0-01282018-3 2.0-3.0  
T2-0-01282018-4 3.0-4.0  
T2-0-01282018-5 4.0-5.0  
T2-0-01282018-6 5.0-6.0  
T2-0-01282018-7 6.0-7.0  
T2-0-01282018-8 7.0-8.0  
T2-0-01282018-9 8.0-9.0  
T2-0-01282018-10 9.0-10.0  
T2-0-01282018-11 10.0-12.0  
T2-0-01282018-12 12.0-14.0  
T2-0-01282018-13 14.0-16.0  
T2-0-01282018-14 16.0-18.5  
T2-0-01282018-15 18.5-20.5  
T2-0-01282018-16 20.5-22.5  
T2-0-01282018-17 22.5-24.5  
T2-0-01282018-18 24.5-26.5 1966 















T2-1 soil core collected at 1130 feet 
Sample Names Depth (cm) Year 
T2-1-04102017-1-1 0.0-1.0 2006 
T2-1-04102017-1-2 1.0-2.0  
T2-1-04102017-1-3 2.0-3.0  
T2-1-04102017-1-4 3.0-4.0  
T2-1-04102017-1-5 4.0-5.0  
T2-1-04102017-1-6 5.0-6.0  
T2-1-04102017-1-7 6.0-7.0  
T2-1-04102017-1-8 7.0-8.0  
T2-1-04102017-1-9 8.0-9.0  
T2-1-04102017-1-10 9.0-10.0  
T2-1-04102017-1-11 10.0-11.0  
T2-1-04102017-1-12 11.0-12.0  
T2-1-04102017-1-13 12.0-13.0  
T2-1-04102017-1-14 13.0-14.0  
T2-1-04102017-1-15 14.0-15.0  
T2-1-04102017-1-16 15.0-16.0  
T2-1-04102017-1-17 16.0-17.0  
T2-1-04102017-1-18 17.0-18.0  
T2-1-04102017-1-19 18.0-19.0  
T2-1-04102017-1-20 19.0-20.0 1968 at 19.5 cm 
T2-1-04102017-1-21 20.0-22.0 1963 
T2-1-04102017-1-22 22.0-24.0 1958 at 22.5 cm 
T2-1-04102017-1-23 24.0-26.0 1953 
T2-1-04102017-1-24 26.0-28.0  

















Out of water 
1963-1968 






T2-2 soil core at 1204 feet 
Sample Names Depth (cm) Year 
T2-2-12012016-1-1 0.0-1.5 1998-2000 
T2-2-12012016-1-2 1.5-2.5 1988 
T2-2-12012016-1-3 2.5-3.5  






































Average elemental concentrations in the post-impoundment sediments of the cores 
The average elemental concentrations in the post-impoundment sediment parts of six 
cores were averaged in Tables 6-7.  The highest average concentrations of elements, e.g. Al, P, 
S, Ca, Sc, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Se, Rb, Sr, Y, Mo, Pd, Ag, Cd, Ce, Nd, W, Pt, Au, Pb, 
Th, and U, were detected in the post-impoundment sediments of the sediment core (T1-0) from 
the water’s edge. 
 
Table 6 
The average concentrations of elements in the post-impoundment sediments of T1-0, T1-1, and 
T1-2 cores along the transect on the east side of Crawdad Cove Road in ppm 
Name Na  Mg Al Si S  K  
T1-0 4830 ± 50 7000 ± 30 31300 ± 200 1492 ± 5 4900 ± 200 7980 ± 70 
T1-1 9120 ± 50 1810 ± 10 28600 ± 200 28550 ± 70 100 ± 100 10830 ± 70 
T1-2 4440 ± 60 13000 ± 100 16300 ± 100 12500 ±100 100 ± 100 5030 ± 70 
Name Ca Sc  Ti  V  Cr Mn 
T1-0 63600 ± 100 4.34 ± 0.09 1665 ± 5 40 ± 10 26.1 ± 0.6 342 ± 1 
T1-1 21710 ± 60 3.43 ± 0.05 1947 ± 4 40 ± 10 17.8 ± 0.2 236.9 ± 0.5 
T1-2 10050 ± 50 3.22 ± 0.05 1008 ± 6 20 ± 10 7.92 ± 0.06 177 ± 3 
Name Fe  Co  Ni Cu Zn As 
T1-0 14080 ± 50 4.9 ± 0.1 12.5 ± 0.2 11.8 ± 0.1 50.0 ± 0.4 1.51 ± 0.09 
T1-1 12750 ± 20 3.48 ± 0.04 4.99 ± 0.08 3.40 ± 0.04 35.7 ± 0.8 5.6 ± 0.1 
T1-2 4310 ± 10 2.66 ± 0.06 1.82 ± 0.02 3.38 ± 0.06 17.5 ± 0.2 3.66 ± 0.04 
Name Se  Rb  Sr  Y  Zr  Mo  
T1-0 < 4.9 x 10-3 52 ± 1 751 ± 2 10.3 ± 0.1 76.3 ± 0.8 5 ± 1 
T1-1 < 5.7 x 10-3 40 ± 1 248 ± 2 6.63 ± 0.04 88.4 ± 0.6 4 ± 1 
T1-2 0.099 ± 0.003 45 ± 1 331 ± 4 8.3 ± 0.1 74.4 ± 0.8 2 ± 1 
Name Pd  Ag Cd  Sn  Sb  Te  
T1-0 < 8 < 6 < 6.1 x 10-3 0.46 ± 0.04 0.14 ± 0.02 20 ± 10 
T1-1 < 8 < 6 0.08 ± 0.03 0.70 ± 0.02 0.55 ± 0.02 30 ± 10 
T1-2 < 8 < 6 < 3.4 x 10-4 0.226 ± 0.005 0.113 ± 0.004 50 ± 10 
Name Cs  Ba  La  Ce  Nd  W  
T1-0 0.7 ± 0.4 511 ± 8 19.6 ± 0.2 45.3 ± 0.5 18.9 ± 0.3 20 ± 10 
T1-1 20 ± 2 566 ± 1 20.3 ± 0.2 44.8 ± 0.3 15.8 ± 0.1 20 ± 10 
T1-2 23 ± 2 755 ± 6 16.8 ± 0.2 38.5 ± 0.3 15.2 ± 0.3 8 ± 7 
Name Pt Au Hg  Pb  Th  U  
T1-0 NA < 15 < 8 14.5 ± 0.2 5.29 ± 0.05 2.81 ± 0.03 
T1-1 < 1.2 x 10-3 < 15 < 8 11.23 ± 0.07 3.86 ± 0.02 1.20 ± 0.01 
T1-2 < 1.6 x 10-4 < 15 < 8 12.1 ± 0.1 4.19 ± 0.06 2.00 ± 0.03 




Table 7  
The average concentrations of elements in the post-impoundment sediments of T2-0, T2-1, and 
T2-2 along the transect on the west side of Crawdad Cove Road in ppm 
Name B  Na  Mg Al Si P  
T2-0 1097 ± 8 5310 ± 80 5120 ± 60 25800 ± 400 10390 ± 60 477 ± 7 
T2-1 2140 ± 10 10200 ± 100 4770 ± 30 26800 ± 200 12610 ± 80 539 ± 7 
T2-2 998.7  ± 0.1 3660 ± 90 2410 ± 60 15200 ± 600 1720  ± 6 491 ± 2 
Name K  Ca Sc  Ti  Cr Mn 
T2-0 11800 ± 200 10270 ± 200 5.81 ± 0.06 1965 ± 5 29.5 ± 0.3 319 ± 1 
T2-1 6890 ± 70 54200 ± 100 10.0 ± 0.1 3970 ± 10 82 ± 1 496 ± 2 
T2-2 8200 ± 100 38400 ± 100 7.00 ± 0.05 2474 ± 6 37.1 ± 0.6 276.8 ± 0.8 
Name Fe  Co  Ni Cu Zn As 
T2-0 12950 ± 30 5.58 ± 0.05 13.3 ± 0.2 14.1 ± 0.1 43 ± 1 9.8 ± 0.1 
T2-1 22130 ± 80 8.45 ± 0.06 16.3 ± 0.1 7.91 ± 0.09 49 ± 1 9.8 ± 0.1 
T2-2 14900 ± 100 5.77 ± 0.05 13.5 ± 0.3 7.55 ± 0.09 41.2 ± 0.9 9.5 ± 0.2 
Name Se  Sr  Y  Zr  Cd  Sn  
T2-0 < 1.8 x 10-3 622 ± 2 7.89 ± 0.06 97.2 ± 0.7 < 1.2 x 10-3 1.25 ± 0.02 
T2-1 < 2.2 x 10-3 448 ± 6 8.29 ± 0.06 117.9 ± 0.9 < 3.4 x 10-3 0.83 ± 0.02 
T2-2 < 7.8 x 10-3 403 ± 7 10.0 ± 0.1 81.4 ± 0.8 < 6.1 x 10-4 0.68 ± 0.02 
Name Sb  Ba  La  Ce  Nd  Pt 
T2-0 0.30 ± 0.01 454 ± 1 17.5 ± 0.1 42.6 ± 0.4 17.1 ± 0.2 170 ± 4 
T2-1 0.18 ± 0.01 613 ± 4 24.5 ± 0.1 60.2 ± 0.4 20.9 ± 0.2 < 6.0 x 10-4 
T2-2 0.275 ± 0.006 551 ± 7 20.3 ± 0.3 46.8 ± 0.7 17.9 ± 0.5 < 1.8 x 10-4 
Name Pb  Th  U    
T2-0 18.6 ± 0.1 4.23 ± 0.04 2.88 ± 0.02    
T2-1 23.9 ± 0.1 4.221 ± 0.04 1.78 ± 0.01    
T2-2 22.3 ± 0.2 5.74 ± 0.04 1.86 ± 0.02    
 
 
Comparison of average elemental concentrations in the pre-impoundment sediments of the Cores 
to a background core and natural abundance in Earth’s crust 
Below the depth of lake impoundment year, the elemental concentrations in the 
background levels of six core were averaged and compared to both the natural abundance values 
in the Earth’s crust and also to the average values of background core collected at the 
intersection between Crawdad Cove Road and Boxcar Cove Road in Table 8.  This showed that 




The average concentrations of elements in the background levels in the pre-impoundment, 
and their comparison to natural abundance values in the Earth’s crust and also to the 
average values of background core collected at the intersection between Crawdad Cove Road 
and Boxcar Cove Road 
Elements 
Background 
level in T1-0 
Background 
level in T1-1 
Background 
level in T1-2 
Background 
level in T2-1 
Background 





Li NA 10.4 ± 0.8 25.2 ± 0.5 NA 60 ± 1 27 ± 4 17 
B NA 5460 ± 50 1556 ± 8 713 ± 4 1290 ± 20 2069 ± 4 950* 
Na 4110 ± 30 8700 ± 100 5020 ± 80 7670 ± 90 3690 ± 100 10300 ± 100 23000 
Mg 8450 ± 30 1670 ± 20 14300 ± 100 3690 ± 30 2670 ± 40 6530 ± 40 29000 
Al 37500 ± 200 25500 ± 300 20000 ± 200 20000 ± 210 16900 ± 200 29900 ± 300 82000 
P 560 ± 10 142 ± 7 NA 459 ± 8 483 ± 5 866 ± 7 1000 
S 3800 ± 200 200 ± 100 100 ± 100 800 ± 100 2700 ± 200 NA 420 
K 9040 ± 60 7600 ± 100 5270 ± 70 6400 ± 100 8490 ± 80 13200 ± 100 15000 
Ca 53100 ± 100 22600 ± 100 12300 ± 100 40800 ± 100 58700 ± 200 57300 ± 200 50000 
Sc 5.3 ± 0.1 3.39 ± 0.03 3.62 ± 0.06 5.49 ± 0.05 7.21 ± 0.07 8.73 ± 0.07 26 
Ti 1933 ± 4 1562 ± 3 1067 ± 4 3332 ± 9 2020 ± 30 4290 ± 10 6600 
V 50 ± 10 49 ± 9 20 ± 10 70 ± 10 40 ± 10 NA 190 
Cr 35.2 ± 0.8 15.1 ± 0.2 9.47 ± 0.09 68.7 ± 0.7 31.2  ± 0.5 80.7 ± 0.8 140 
Mn 439.6 ± 0.9 166 ± 2 189 ± 4 451 ± 1 246 ± 3 506 ± 5 1100 
Fe 15670 ± 40 9370 ± 20 5230 ± 60 19250 ± 40 13990 ± 60 25880 ± 60 63000 
Co 6.2 ± 0.1 2.91 ± 0.04 3.35 ± 0.05 7.16 ± 0.06 6.4 ± 0.1 12.5 ± 0.1 30 
Ni 15.9 ± 0.3 4.57 ± 0.08 2.11 ± 0.01 14.5 ± 0.1 14.8 ± 0.3 22.4 ± 0.5 90 
Cu 16.4 ± 0.1 3.13 ± 0.03 4.4 ± 0.1 7.43 ± 0.06 8.84 ± 0.08 15.8 ± 0.1 68 
Zn 59 ± 1 31.1 ± 0.7 22.4 ± 0.2 48 ± 1 45 ± 1 64 ± 1 79 
As 5.2 ± 0.2 5.4 ± 0.1 4.54 ± 0.09 8.8 ± 0.1 11.8 ± 0.2 20.1 ± 0.2 2.1 
Se < 6.3 x 10-3 < 4.6 x 10-3 < 6.0 x 10-3 < 2.2 x 10-3 < 7.2 x 10-3 < 2.8 x 10-3 0.05 
Rb 59 ± 1 40 ± 1 50 ± 1 39 ± 1 48 ± 1 NA 60 
Sr 775 ± 2 241 ± 2 319 ± 1 365 ± 4 403 ± 7 1070 ± 10 360 
Y 12.71 ± 0.09 5.71 ± 0.06 10.3 ± 0.2 6.23 ± 0.05 10 ± 0 12.8 ± 0.1 29 
Zr 106 ± 1 130.4 ± 0.9 76.1 ± 0.9 104.4 ± 0.8 81 ± 1 120.2 ± 0.9 130 
Mo 6 ± 1 4 ± 1 3 ± 1 5 ± 1 6 ± 1 NA 1.1 
Pd < 8 < 8 < 8 < 8 < 8 < 8 0.0063 
Ag < 6 < 6 < 6 < 6 < 6 < 6 0.080 
Cd < 5.4 x 10-3 < 3.4 x 10-3 < 4.9 x 10-4 < 2.4 x 10-3 < 6.0 x 10-4 0.36 ± 0.03 0.15 
Sn 0.54 ± 0.05 0.46 ± 0.02 < 2.0 x 10-4 0.62 ± 0.01 0.79 ± 0.02 1.43 ± 0.03 2.2 
Sb 0.09 ± 0.01 0.44 ± 0.01 < 1.7 x 10-4 0.13 ± 0.01 0.222±0.002 0.46 ± 0.01 0.2 
Te 20 ± 10 40 ± 10 40 ± 10 30 ± 10 40 ± 10 NA 0.001 
Cs 0.8 ± 0.5 23 ± 2 20 ± 2 14 ± 2 15 ± 3 NA 1.9 
Ba 467 ± 6 537.7 ± 0.9 753 ± 3 423 ± 3 556 ± 8 355 ± 4 340 
La 24.5 ± 0.2 15.4 ± 0.1 22 ± 0 20.6 ± 0.1 20.5 ± 0.3 25.5 ± 0.2 34 
Ce 61.5 ± 0.7 33.3 ± 0.3 41 ± 1 55.0 ± 0.3 47.0 ± 0.6 58.7 ± 0.4 60 
Nd 23.6 ± 0.4 12.2 ± 0.2 20 ± 0 17.9 ± 0.1 17.9 ± 0.6 23.2 ± 0.4 33 
W < 50 < 50 < 50 < 50 < 50 < 50 1.1 
Pt < 1.8 x 10-3 < 1.1 x 10-3 < 1.5 x 10-4 < 4.2 x 10-4 < 1.5 x 10-4 0.069±0.008 0.0037 
Au < 15 < 15 < 15 < 15 < 15 NA 0.0031 
Hg < 8 < 8 < 8 < 8 < 8 NA 0.067 
Pb 19.1 ± 0.1 10.83 ± 0.07 15.7 ± 0.2 20.8 ± 0.1 22.6 ± 0.2 30.9 ± 0.3 10 
Th 6.70 ± 0.04 3.51 ± 0.03 5.7 ± 0.1 3.90 ± 0.04 5.99 ± 0.06 6.85 ± 0.06 6 
U 4.49 ± 0.05 1.18 ± 0.01 2.81 ± 0.05 1.42 ± 0.01 2.16 ± 0.02 2.96 ± 0.03 1.8 
NA = Not Available 




Ratios of natural abundance in Earth’s crust over the elemental concentration of the middle core 
(T2-1) on the western transect 
The ratios of natural abundance in Earth’s crust over the elemental concentrations in the 
middle core (T2-1 core) on the western transect were reported in Table 9 and plotted against core 
depth in Figures 87-88.  The concentrations of 20 elements (B, Mg, P, Ca, Ti, Cr, Mn, Fe, Co, 
Ni, Cu, Zn, As, Y, Sn, La, Ce, Nd, Pb, and Th) showed excursions (peaks).  The first peak at 47 
cm depth coincided with the initial filling of Lake Mead in 1935.  At the time of the first peak, 
the natural soil was exposed continuously for the first time to fresh water and some of the 
elements, most likely with soluble compounds, dissolved causing the concentrations to decrease 
and ratio to rise.  The second peak at 30 cm depth is consistent with the time of a refilling of the 
lake (1957-1963), after the lake's water level had receded below the elevation of this core for a 
few years.  The third peak at 25 cm depth coincided with the last filling of the lake (1966-2006).  
Likewise, the new water apparently dissolved some of the soluble compounds present, causing a 

















B Na Mg Al P S K 
T2-1-04102017-1-1 0.0-1.0 0.833 2.490 4.351 2.715 1.788 0.023 1.884 
T2-1-04102017-1-2 1.0-2.0 0.288 1.789 4.090 2.627 1.535 0.029 1.722 
T2-1-04102017-1-3 2.0-3.0 0.331 1.857 4.240 2.525 1.609 0.048 1.788 
T2-1-04102017-1-4 3.0-4.0 0.314 1.969 5.029 2.781 1.926 0.062 1.926 
T2-1-04102017-1-5 4.0-5.0 0.395 2.236 5.186 2.807 2.131 0.134 1.926 
T2-1-04102017-1-6 5.0-6.0 0.389 2.231 5.378 2.828 2.119 0.140 1.932 
T2-1-04102017-1-7 6.0-7.0 1.020 2.566 5.007 2.831 1.749 0.172 1.914 
T2-1-04102017-1-8 7.0-8.0 0.340 2.066 5.186 2.957 1.964 0.172 1.837 
T2-1-04102017-1-9 8.0-9.0 1.534 2.826 5.639 2.983 2.131 0.135 2.086 
T2-1-04102017-1-10 9.0-10.0 0.449 2.215 5.479 2.903 2.065 0.191 1.990 
T2-1-04102017-1-11 10.0-11.0 0.442 2.247 5.867 3.067 2.119 0.239 2.030 
T2-1-04102017-1-12 11.0-12.0 0.449 2.338 6.114 3.216 2.165 0.217 2.161 
T2-1-04102017-1-13 12.0-13.0 2.174 2.750 5.233 2.929 1.765 0.177 2.086 
T2-1-04102017-1-14 13.0-14.0 1.452 2.742 5.029 3.011 1.697 0.225 2.161 
T2-1-04102017-1-15 14.0-15.0 0.381 2.038 5.007 2.982 1.676 0.258 2.030 
T2-1-04102017-1-16 15.0-16.0 1.504 2.991 6.019 3.501 2.413 0.202 2.483 
T2-1-04102017-1-17 16.0-17.0 0.418 2.258 5.209 3.155 1.846 0.245 2.234 
T2-1-04102017-1-18 17.0-18.0 0.384 2.089 4.860 2.955 1.571 0.222 2.116 
T2-1-04102017-1-19 18.0-19.0 0.467 2.368 5.329 3.336 1.917 0.185 2.320 
T2-1-04102017-1-20 19.0-20.0 0.396 2.108 5.117 3.335 1.541 0.265 2.234 
T2-1-04102017-1-21 20.0-22.0 1.592 2.655 5.117 3.038 1.690 0.390 2.161 
T2-1-04102017-1-22 22.0-24.0 0.214 1.832 9.844 3.483 1.305 0.242 2.058 
T2-1-04102017-1-23 24.0-26.0 0.963 2.264 4.400 2.756 1.420 0.346 2.123 
T2-1-04102017-1-24 26.0-28.0 0.413 2.617 6.956 2.810 2.289 0.398 2.917 
T2-1-04102017-1-25 28.0-30.0 0.377 2.209 13.261 3.559 19.166 0.311 2.375 
T2-1-04102017-1-26 30.0-32.0 1.216 2.504 5.117 3.012 1.655 0.373 2.086 
T2-1-04102017-1-27 32.0-34.0 2.068 3.166 7.902 4.117 1.829 0.466 2.302 
T2-1-04102017-1-28 34.0-36.0 2.335 2.843 7.127 3.667 2.131 0.574 2.193 
T2-1-04102017-1-29 36.0-38.0 3.590 3.627 7.956 4.433 2.131 0.639 2.635 
T2-1-04102017-1-30 38.0-40.0 5.234 3.387 7.956 4.369 2.075 0.584 2.338 
T2-1-04102017-1-31 40.0-42.0 0.377 2.253 8.479 4.245 2.044 0.811 2.302 
T2-1-04102017-1-32 42.0-44.0 2.504 3.302 7.693 3.933 2.044 0.785 2.311 
T2-1-04102017-1-33 44.0-46.0 3.428 3.937 20.893 5.435 6.450 0.655 2.719 
T2-1-04102017-1-34 46.0-48.0 6.238 3.314 7.446 4.011 2.065 0.466 2.131 








Table 9 (Cont’d) 
Ratios of natural abundance in the Earth’s crust over the elemental concentrations in T2-1  
Sample Names Depth (cm) Ca Sc Ti V Cr Mn Fe 
T2-1-04102017-1-1 0.0-1.0 0.598 2.951 1.875 4.516 2.366 1.866 3.131 
T2-1-04102017-1-2 1.0-2.0 0.605 2.399 1.555 3.321 2.028 1.894 2.743 
T2-1-04102017-1-3 2.0-3.0 0.705 2.594 1.391 2.960 1.854 1.820 2.474 
T2-1-04102017-1-4 3.0-4.0 0.715 2.746 1.652 3.101 2.085 2.140 2.776 
T2-1-04102017-1-5 4.0-5.0 0.852 3.208 2.018 3.990 2.638 2.490 3.260 
T2-1-04102017-1-6 5.0-6.0 1.012 3.139 1.786 3.338 2.586 2.342 2.832 
T2-1-04102017-1-7 6.0-7.0 1.043 2.716 1.836 3.732 2.288 2.378 2.914 
T2-1-04102017-1-8 7.0-8.0 0.894 2.813 1.875 2.997 2.173 2.512 3.096 
T2-1-04102017-1-9 8.0-9.0 0.835 3.057 2.132 4.000 2.320 2.786 3.490 
T2-1-04102017-1-10 9.0-10.0 0.867 3.187 2.049 2.746 2.238 2.828 3.338 
T2-1-04102017-1-11 10.0-11.0 0.890 3.253 2.082 3.344 2.379 2.750 3.338 
T2-1-04102017-1-12 11.0-12.0 0.878 3.235 2.167 3.150 2.599 2.831 3.515 
T2-1-04102017-1-13 12.0-13.0 0.759 2.845 1.774 3.107 2.069 2.274 2.894 
T2-1-04102017-1-14 13.0-14.0 1.132 2.719 1.632 2.302 1.918 2.133 2.640 
T2-1-04102017-1-15 14.0-15.0 1.038 2.498 1.461 1.972 1.726 2.015 2.450 
T2-1-04102017-1-16 15.0-16.0 1.132 2.546 1.399 2.609 1.596 2.045 2.524 
T2-1-04102017-1-17 16.0-17.0 0.915 2.450 1.309 2.002 1.440 1.679 2.121 
T2-1-04102017-1-18 17.0-18.0 0.890 2.349 1.528 2.529 1.748 1.913 2.612 
T2-1-04102017-1-19 18.0-19.0 0.927 2.610 1.574 3.225 1.830 2.029 2.559 
T2-1-04102017-1-20 19.0-20.0 0.795 2.522 1.652 2.957 1.819 2.209 2.842 
T2-1-04102017-1-21 20.0-22.0 0.845 2.396 1.502 2.309 1.486 1.864 2.524 
T2-1-04102017-1-22 22.0-24.0 0.756 2.773 1.342 2.433 1.490 1.646 2.524 
T2-1-04102017-1-23 24.0-26.0 0.710 2.068 1.494 2.117 1.216 1.719 2.645 
T2-1-04102017-1-24 26.0-28.0 1.326 2.164 2.299 3.632 1.679 1.658 3.722 
T2-1-04102017-1-25 28.0-30.0 3.514 3.610 2.360 3.599 2.644 4.455 7.578 
T2-1-04102017-1-26 30.0-32.0 1.065 2.607 1.728 3.021 1.796 1.874 2.914 
T2-1-04102017-1-27 32.0-34.0 1.071 4.089 1.862 2.603 1.807 1.872 3.037 
T2-1-04102017-1-28 34.0-36.0 1.164 4.655 1.902 3.323 1.937 1.941 3.070 
T2-1-04102017-1-29 36.0-38.0 0.968 4.911 1.875 2.624 1.845 1.860 2.911 
T2-1-04102017-1-30 38.0-40.0 1.038 5.528 1.944 2.385 1.948 2.057 3.096 
T2-1-04102017-1-31 40.0-42.0 1.353 4.531 1.862 3.114 1.936 2.282 3.019 
T2-1-04102017-1-32 42.0-44.0 1.244 4.993 2.003 3.428 1.881 2.230 3.154 
T2-1-04102017-1-33 44.0-46.0 2.907 7.437 2.864 2.038 3.159 4.670 7.694 
T2-1-04102017-1-34 46.0-48.0 1.260 6.192 1.973 2.937 2.218 2.225 3.135 








Table 9 (Cont’d) 




Co Ni Cu Zn As Rb Sr 
T2-1-04102017-1-1 0.0-1.0 4.178 6.575 9.118 1.255 0.241 1.396 0.375 
T2-1-04102017-1-2 1.0-2.0 3.551 5.448 8.239 1.075 0.203 1.281 0.554 
T2-1-04102017-1-3 2.0-3.0 3.433 5.470 8.274 1.155 0.165 1.370 0.632 
T2-1-04102017-1-4 3.0-4.0 3.571 5.902 8.438 1.399 0.192 1.269 0.720 
T2-1-04102017-1-5 4.0-5.0 4.450 7.262 8.838 1.422 0.234 1.298 0.753 
T2-1-04102017-1-6 5.0-6.0 4.116 7.215 8.904 1.583 0.198 1.297 0.789 
T2-1-04102017-1-7 6.0-7.0 3.802 6.087 8.288 1.498 0.237 1.336 0.729 
T2-1-04102017-1-8 7.0-8.0 4.050 6.413 8.726 1.492 0.240 1.388 0.735 
T2-1-04102017-1-9 8.0-9.0 4.390 6.839 9.383 1.376 0.251 1.344 0.724 
T2-1-04102017-1-10 9.0-10.0 4.311 6.672 9.429 1.539 0.195 1.347 0.743 
T2-1-04102017-1-11 10.0-11.0 4.351 7.004 9.699 1.834 0.242 1.453 0.810 
T2-1-04102017-1-12 11.0-12.0 4.427 6.773 9.606 1.576 0.278 1.340 0.824 
T2-1-04102017-1-13 12.0-13.0 3.707 5.608 8.478 1.474 0.178 1.419 0.813 
T2-1-04102017-1-14 13.0-14.0 3.621 5.600 8.243 1.641 0.248 1.291 0.822 
T2-1-04102017-1-15 14.0-15.0 3.311 5.257 7.902 1.597 0.206 1.476 0.771 
T2-1-04102017-1-16 15.0-16.0 3.591 6.533 9.491 1.450 0.274 1.536 1.025 
T2-1-04102017-1-17 16.0-17.0 2.978 5.071 7.609 1.557 0.202 1.455 0.870 
T2-1-04102017-1-18 17.0-18.0 3.303 5.010 7.361 1.430 0.199 1.462 0.781 
T2-1-04102017-1-19 18.0-19.0 3.487 5.781 8.646 1.633 0.232 1.344 0.876 
T2-1-04102017-1-20 19.0-20.0 3.686 5.354 8.563 1.518 0.212 1.644 0.848 
T2-1-04102017-1-21 20.0-22.0 3.238 5.140 8.158 1.284 0.214 1.554 0.788 
T2-1-04102017-1-22 22.0-24.0 2.834 4.145 6.807 1.804 0.166 1.667 0.785 
T2-1-04102017-1-23 24.0-26.0 3.022 4.630 7.601 1.386 0.173 1.375 0.737 
T2-1-04102017-1-24 26.0-28.0 3.189 4.881 7.594 1.780 0.182 1.568 0.748 
T2-1-04102017-1-25 28.0-30.0 9.949 16.962 32.159 1.571 1.192 1.587 1.750 
T2-1-04102017-1-26 30.0-32.0 3.731 5.471 8.581 1.800 0.204 1.633 0.877 
T2-1-04102017-1-27 32.0-34.0 3.574 5.282 5.407 2.108 0.194 1.682 0.986 
T2-1-04102017-1-28 34.0-36.0 3.744 5.317 8.722 1.677 0.236 1.331 0.916 
T2-1-04102017-1-29 36.0-38.0 3.890 6.167 9.832 2.065 0.234 1.751 1.003 
T2-1-04102017-1-30 38.0-40.0 3.816 5.854 8.795 1.680 0.212 1.560 0.992 
T2-1-04102017-1-31 40.0-42.0 4.014 5.780 9.628 1.989 0.234 1.734 0.982 
T2-1-04102017-1-32 42.0-44.0 4.362 6.515 10.075 1.750 0.238 1.688 0.922 
T2-1-04102017-1-33 44.0-46.0 9.296 14.074 21.825 1.349 0.614 1.245 1.826 
T2-1-04102017-1-34 46.0-48.0 3.998 6.016 8.564 1.966 0.197 1.546 0.795 







Table 9 (Cont’d) 




Y Zr Mo Sn Sb Cs Ba 
T2-1-04102017-1-1 0.0-1.0 2.952 1.154 0.202 2.333 0.780 0.324 0.558 
T2-1-04102017-1-2 1.0-2.0 2.640 1.069 0.181 2.027 0.833 0.149 0.556 
T2-1-04102017-1-3 2.0-3.0 2.509 0.849 0.143 2.050 0.827 0.245 0.534 
T2-1-04102017-1-4 3.0-4.0 2.753 1.029 0.164 2.337 0.783 0.140 0.658 
T2-1-04102017-1-5 4.0-5.0 2.842 1.012 0.168 2.569 0.669 0.222 0.616 
T2-1-04102017-1-6 5.0-6.0 2.641 0.855 0.115 2.284 0.672 0.159 0.631 
T2-1-04102017-1-7 6.0-7.0 2.779 0.990 0.177 2.597 0.781 0.117 0.554 
T2-1-04102017-1-8 7.0-8.0 2.997 0.954 0.155 2.333 0.681 0.135 0.600 
T2-1-04102017-1-9 8.0-9.0 3.439 1.283 0.173 2.156 0.706 0.100 0.605 
T2-1-04102017-1-10 9.0-10.0 3.238 1.061 0.176 3.054 0.951 0.149 0.608 
T2-1-04102017-1-11 10.0-11.0 3.208 1.187 0.190 3.238 0.869 0.156 0.622 
T2-1-04102017-1-12 11.0-12.0 3.534 1.214 0.190 3.308 0.989 0.109 0.655 
T2-1-04102017-1-13 12.0-13.0 1.662 1.082 0.204 2.858 0.889 0.134 0.655 
T2-1-04102017-1-14 13.0-14.0 3.153 1.083 0.189 2.946 1.008 0.140 0.616 
T2-1-04102017-1-15 14.0-15.0 3.000 0.995 0.187 2.579 1.028 0.211 0.592 
T2-1-04102017-1-16 15.0-16.0 3.050 0.962 0.147 2.366 0.694 0.518 0.721 
T2-1-04102017-1-17 16.0-17.0 2.652 1.044 0.155 2.219 0.843 0.227 0.645 
T2-1-04102017-1-18 17.0-18.0 2.868 1.086 0.186 2.962 1.252 0.224 0.592 
T2-1-04102017-1-19 18.0-19.0 2.961 1.096 0.211 2.814 1.181 0.205 0.645 
T2-1-04102017-1-20 19.0-20.0 3.279 1.165 0.215 3.348 1.501 0.112 0.619 
T2-1-04102017-1-21 20.0-22.0 3.085 1.167 0.203 2.563 1.270 0.191 0.611 
T2-1-04102017-1-22 22.0-24.0 7.056 1.119 0.160 1.977 1.221 0.230 0.558 
T2-1-04102017-1-23 24.0-26.0 3.073 1.074 0.199 2.992 1.294 0.166 0.532 
T2-1-04102017-1-24 26.0-28.0 2.923 0.973 0.213 3.038 1.230 0.124 0.811 
T2-1-04102017-1-25 28.0-30.0 6.753 1.395 0.193 5.115 1.380 0.133 0.873 
T2-1-04102017-1-26 30.0-32.0 3.419 1.090 0.194 3.244 1.141 0.143 0.613 
T2-1-04102017-1-27 32.0-34.0 4.255 1.200 0.196 1.783 1.096 0.154 0.946 
T2-1-04102017-1-28 34.0-36.0 4.197 1.215 0.210 4.075 1.693 0.132 0.873 
T2-1-04102017-1-29 36.0-38.0 4.339 1.286 0.300 3.626 1.218 0.143 0.987 
T2-1-04102017-1-30 38.0-40.0 4.871 1.302 0.178 5.033 1.933 0.098 1.154 
T2-1-04102017-1-31 40.0-42.0 5.148 1.173 0.297 3.743 1.419 0.157 0.890 
T2-1-04102017-1-32 42.0-44.0 4.691 1.198 0.166 3.807 1.646 0.125 0.836 
T2-1-04102017-1-33 44.0-46.0 10.234 1.517 0.239 6.485 2.809 0.136 1.032 
T2-1-04102017-1-34 46.0-48.0 4.455 1.210 0.227 3.119 1.280 0.189 1.184 







Table 9 (Cont’d) 





La Ce Nd Pb Th U 
T2-1-04102017-1-1 0.0-1.0 1.413 0.991 1.513 0.550 1.143 0.817 
T2-1-04102017-1-2 1.0-2.0 1.167 0.973 1.460 0.551 1.133 0.706 
T2-1-04102017-1-3 2.0-3.0 1.031 0.707 0.971 0.555 0.907 0.577 
T2-1-04102017-1-4 3.0-4.0 1.179 0.866 1.370 0.499 2.025 0.558 
T2-1-04102017-1-5 4.0-5.0 1.379 0.935 1.281 0.513 1.027 0.551 
T2-1-04102017-1-6 5.0-6.0 1.336 0.900 1.423 0.503 0.890 0.590 
T2-1-04102017-1-7 6.0-7.0 1.269 0.862 1.389 0.440 0.997 0.712 
T2-1-04102017-1-8 7.0-8.0 1.475 0.997 1.346 0.527 1.184 0.734 
T2-1-04102017-1-9 8.0-9.0 1.609 1.076 1.425 0.401 1.383 0.974 
T2-1-04102017-1-10 9.0-10.0 1.428 0.964 1.367 0.341 1.177 0.891 
T2-1-04102017-1-11 10.0-11.0 1.558 1.016 1.619 0.528 1.129 0.959 
T2-1-04102017-1-12 11.0-12.0 1.485 1.033 1.655 0.522 1.281 1.032 
T2-1-04102017-1-13 12.0-13.0 1.132 0.911 1.498 0.367 1.291 0.924 
T2-1-04102017-1-14 13.0-14.0 1.025 0.834 1.433 0.506 1.073 1.054 
T2-1-04102017-1-15 14.0-15.0 1.049 0.842 1.141 0.348 1.150 0.944 
T2-1-04102017-1-16 15.0-16.0 1.028 0.837 1.183 0.315 1.090 1.099 
T2-1-04102017-1-17 16.0-17.0 1.145 0.731 1.215 0.394 0.910 0.972 
T2-1-04102017-1-18 17.0-18.0 1.318 0.855 1.139 0.427 1.226 1.068 
T2-1-04102017-1-19 18.0-19.0 0.968 0.785 1.337 0.391 1.049 1.044 
T2-1-04102017-1-20 19.0-20.0 1.251 0.797 1.397 0.409 1.208 1.315 
T2-1-04102017-1-21 20.0-22.0 1.340 0.856 1.455 0.470 1.283 1.166 
T2-1-04102017-1-22 22.0-24.0 1.360 1.318 1.800 0.242 2.435 1.001 
T2-1-04102017-1-23 24.0-26.0 1.272 0.825 1.414 0.430 1.303 1.123 
T2-1-04102017-1-24 26.0-28.0 1.352 0.852 1.461 0.435 0.713 0.817 
T2-1-04102017-1-25 28.0-30.0 3.289 2.736 4.632 1.406 3.933 2.810 
T2-1-04102017-1-26 30.0-32.0 1.518 0.946 1.623 0.403 1.460 1.186 
T2-1-04102017-1-27 32.0-34.0 1.553 1.014 1.763 0.468 1.374 1.218 
T2-1-04102017-1-28 34.0-36.0 1.154 0.930 1.284 0.452 1.071 1.238 
T2-1-04102017-1-29 36.0-38.0 1.618 0.984 1.852 0.512 1.546 1.350 
T2-1-04102017-1-30 38.0-40.0 1.860 1.169 2.148 0.493 1.806 1.321 
T2-1-04102017-1-31 40.0-42.0 1.758 1.104 2.075 0.538 1.945 1.219 
T2-1-04102017-1-32 42.0-44.0 1.699 0.953 1.334 0.494 1.559 1.327 
T2-1-04102017-1-33 44.0-46.0 3.542 2.854 5.132 0.450 3.510 2.106 
T2-1-04102017-1-34 46.0-48.0 1.341 1.072 1.930 0.483 1.147 0.919 









Figure 87 Ratio of natural abundance in Earth’s crust over the elemental concentrations in T2-1 
core column for boron, sodium, magnesium, aluminum, phosphorus, potassium, calcium, 
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Figure 88 Ratio of natural abundance in Earth’s crust over the elemental concentrations in T2-1 
core column for sulfur, rubidium, strontium, yttrium zirconium, molybdenum, tin, antimony, 
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Iron normalized ratios and graphs 
The elemental concentrations in the soil core (T2-1) at the middle point of the transect on 
the west side of Crawdad Cove Road were normalized to iron concentration in Table 10 and 
Figures 89-90.  The excursions in the elemental concentrations were also detected at 30 cm core 
depth in the same T2-1 core in the normalized iron ratio graphs.  All the normalized ratios of 
elements, except for calcium, showed the excursions.  The first peak at 47 cm depth is consistent 
with the time of the initial filling of Lake Mead in 1935 and the second peak at 30 cm depth 
coincided with a refilling of the lake (1957-1963).  The third peak at 25 cm depth is consistent 
with the last filling of the lake (1967-2006).  The patterns in the ratios of natural abundance over 
elemental concentrations of T2-1 were also seen to a lesser degree when normalizing the element 
concentration to the iron concentrations. 
Historical lows at Lake Mead water levels can be used to calculate the sedimentation rate 
of dating core.  According to Figure 80, T2-1 core has been immersed underwater from 1939 to 
1954, from 1957 to 1963, and from 1967 to 2006.  The collection year of T2-1 (2016) is 
subtracted by the first filling time of Lake Mead (1935), resulting in 77 years of the first lake 
sedimentation.  The sedimentation rate (0.61 cm/year) is computed by dividing the first peak at 
47 cm over 77 years.  Secondly, the collection year of T2-1 (2016) is subtracted by the second 
filling time of Lake Mead (1957), resulting in 59 years of the second lake sedimentation.  The 
sedimentation rate (0.51 cm/year) is computed by dividing the second peak at 30 cm over 59 
years.  Finally, the collection year of T2-1 (2016) is subtracted by the last filling time of Lake 
Mead (1966), resulting in 50 years of the second lake sedimentation.  The sedimentation rate 
(0.50 cm/year) is computed by dividing the third peak at 25 cm over 50 years.  These 




Normalized Fe Ratio for the sediment core at the middle point of the transect on the west 
side of Crawdad Cove Road (T2-1 core) 
Sample Name Depth (cm) B/Fe Na/Fe Mg/Fe Al/Fe Si/Fe 
T2-1-04102017-1-1 0.0-1.0 5.67 x 10-2 4.59 x 10-1 3.31 x 10-1 1.50 x 100 4.00 x 10-1 
T2-1-04102017-1-2 1.0-2.0 1.43 x 10-1 5.60 x 10-1 3.09 x 10-1 1.36 x 100 7.82 x 10-1 
T2-1-04102017-1-3 2.0-3.0 1.13 x 10-1 4.86 x 10-1 2.69 x 10-1 1.28 x 100 4.98 x 10-1 
T2-1-04102017-1-4 3.0-4.0 1.33 x 10-1 5.15 x 10-1 2.54 x 10-1 1.30 x 100 6.44 x 10-1 
T2-1-04102017-1-5 4.0-5.0 1.25 x 10-1 5.32 x 10-1 2.89 x 10-1 1.51 x 100 5.74 x 10-1 
T2-1-04102017-1-6 5.0-6.0 1.10 x 10-1 4.64 x 10-1 2.42 x 10-1 1.30 x 100 5.31 x 10-1 
T2-1-04102017-1-7 6.0-7.0 4.31 x 10-2 4.15 x 10-1 2.68 x 10-1 1.34 x 100 4.48 x 10-1 
T2-1-04102017-1-8 7.0-8.0 1.37 x 10-1 5.47 x 10-1 2.75 x 10-1 1.36 x 100 6.13 x 10-1 
T2-1-04102017-1-9 8.0-9.0 3.43 x 10-2 4.51 x 10-1 2.85 x 10-1 1.52 x 100 3.42 x 10-1 
T2-1-04102017-1-10 9.0-10.0 1.12 x 10-1 5.50 x 10-1 2.80 x 10-1 1.50 x 100 4.72 x 10-1 
T2-1-04102017-1-11 10.0-11.0 1.14 x 10-1 5.42 x 10-1 2.62 x 10-1 1.42 x 100 4.50 x 10-1 
T2-1-04102017-1-12 11.0-12.0 1.18 x 10-1 5.49 x 10-1 2.65 x 10-1 1.42 x 100 4.68 x 10-1 
T2-1-04102017-1-13 12.0-13.0 2.01 x 10-2 3.84 x 10-1 2.55 x 10-1 1.29 x 100 2.71 x 10-1 
T2-1-04102017-1-14 13.0-14.0 2.74 x 10-2 3.51 x 10-1 2.42 x 10-1 1.14 x 100 2.87 x 10-1 
T2-1-04102017-1-15 14.0-15.0 9.71 x 10-2 4.39 x 10-1 2.25 x 10-1 1.07 x 100 4.58 x 10-1 
T2-1-04102017-1-16 15.0-16.0 2.53 x 10-2 3.08 x 10-1 1.93 x 10-1 9.38 x 10-1 2.52 x 10-1 
T2-1-04102017-1-17 16.0-17.0 7.65 x 10-1 3.43 x 10-1 7.87 x 10-1 8.75 x 10-1 3.19 x 10-1 
T2-1-04102017-1-18 17.0-18.0 1.03 x 10-1 4.57 x 10-1 2.47 x 10-1 1.15 x 100 4.63 x 10-1 
T2-1-04102017-1-19 18.0-19.0 8.26 x 10-2 3.95 x 10-1 2.21 x 10-1 9.99 x 10-1 3.60 x 10-1 
T2-1-04102017-1-20 19.0-20.0 1.08 x 10-1 4.92 x 10-1 2.56 x 10-1 1.11 x 100 5.00 x 10-1 
T2-1-04102017-1-21 20.0-22.0 2.39 x 10-2 3.47 x 10-1 2.27 x 10-1 1.08 x 100 2.82 x 10-1 
T2-1-04102017-1-22 22.0-24.0 1.78 x 10-1 5.03 x 10-1 1.18 x 10-1 9.43 x 10-1 1.14 x 100 
T2-1-04102017-1-23 24.0-26.0 4.14 x 10-2 4.27 x 10-1 2.77 x 10-1 1.25 x 100 4.22 x 10-1 
T2-1-04102017-1-24 26.0-28.0 1.36 x 10-1 5.19 x 10-1 2.46 x 10-1 1.72 x 100 5.35 x 10-1 
T2-1-04102017-1-25 28.0-30.0 3.03 x 10-1 1.25 x 100 2.63 x 10-1 2.77 x 100 1.30 x 100 
T2-1-04102017-1-26 30.0-32.0 3.61 x 10-2 4.25 x 10-1 2.62 x 10-1 1.26 x 100 3.95 x 10-1 
T2-1-04102017-1-27 32.0-34.0 2.21 x 10-2 3.50 x 10-1 1.77 x 10-1 9.60 x 10-1 4.99 x 10-1 
T2-1-04102017-1-28 34.0-36.0 1.98 x 10-2 3.94 x 10-1 1.98 x 10-1 1.09 x 100 2.76 x 10-1 
T2-1-04102017-1-29 36.0-38.0 1.22 x 10-2 2.93 x 10-1 1.68 x 10-1 8.55 x 10-1 1.12 x 10-1 
T2-1-04102017-1-30 38.0-40.0 8.92 x 10-3 3.34 x 10-1 1.79 x 10-1 9.23 x 10-1 1.61 x 10-1 
T2-1-04102017-1-31 40.0-42.0 1.21 x 10-1 4.89 x 10-1 1.64 x 10-1 9.26 x 10-1 8.56 x 10-1 
T2-1-04102017-1-32 42.0-44.0 1.90 x 10-2 3.49 x 10-1 1.89 x 10-1 1.04 x 100 1.94 x 10-1 
T2-1-04102017-1-33 44.0-46.0 3.38 x 10-2 7.13 x 10-1 1.70 x 10-1 1.84 x 100 3.84 x 10-1 
T2-1-04102017-1-34 46.0-48.0 7.58 x 10-3 3.45 x 10-1 1.94 x 10-1 1.02 x 100 5.59 x 10-1 








Table 10 (Cont’d) 
Normalized Fe Ratio for the sediment core at the middle point of the transect on the west 
side of Crawdad Cove Road (T2-1 core) 
Sample Name Depth (cm) P/Fe S/Fe K/Fe Ca/Fe Sc/Fe 
T2-1-04102017-1-1 0.0-1.0 2.78 x 10-2 9.24 x 10-1 3.96 x 10-1 4.16 x 100 4.38 x 10-4 
T2-1-04102017-1-2 1.0-2.0 2.84 x 10-2 6.26 x 10-1 3.79 x 10-1 3.60 x 100 4.72 x 10-4 
T2-1-04102017-1-3 2.0-3.0 2.44 x 10-2 3.46 x 10-1 3.29 x 10-1 2.78 x 100 3.94 x 10-4 
T2-1-04102017-1-4 3.0-4.0 2.29 x 10-2 2.96 x 10-1 3.43 x 10-1 3.08 x 100 4.17 x 10-4 
T2-1-04102017-1-5 4.0-5.0 2.43 x 10-2 1.62 x 10-1 4.03 x 10-1 3.04 x 100 4.19 x 10-4 
T2-1-04102017-1-6 5.0-6.0 2.12 x 10-2 1.35 x 10-1 3.49 x 10-1 2.22 x 100 3.72 x 10-4 
T2-1-04102017-1-7 6.0-7.0 2.64 x 10-2 1.13 x 10-1 3.63 x 10-1 2.22 x 100 4.43 x 10-4 
T2-1-04102017-1-8 7.0-8.0 2.50 x 10-2 1.20 x 10-1 4.01 x 10-1 2.75 x 100 4.54 x 10-4 
T2-1-04102017-1-9 8.0-9.0 2.60 x 10-2 1.73 x 10-1 3.98 x 10-1 3.32 x 100 4.71 x 10-4 
T2-1-04102017-1-10 9.0-10.0 2.57 x 10-2 1.17 x 10-1 3.99 x 10-1 3.06 x 100 4.32 x 10-4 
T2-1-04102017-1-11 10.0-11.0 2.50 x 10-2 9.33 x 10-1 3.92 x 10-1 2.98 x 100 4.23 x 10-4 
T2-1-04102017-1-12 11.0-12.0 2.58 x 10-2 1.08 x 10-1 3.87 x 10-1 3.18 x 100 4.48 x 10-4 
T2-1-04102017-1-13 12.0-13.0 2.60 x 10-2 1.09 x 10-1 3.30 x 10-1 3.03 x 100 4.20 x 10-4 
T2-1-04102017-1-14 13.0-14.0 2.47 x 10-2 7.82 x 10-2 2.91 x 10-1 1.85 x 100 4.01 x 10-4 
T2-1-04102017-1-15 14.0-15.0 2.32 x 10-2 6.34 x 10-2 2.87 x 10-1 1.87 x 100 4.05 x 10-4 
T2-1-04102017-1-16 15.0-16.0 1.66 x 10-2 8.31 x 10-2 2.42 x 10-1 1.77 x 100 4.09 x 10-4 
T2-1-04102017-1-17 16.0-17.0 1.82 x 10-2 5.77 x 10-2 2.26 x 10-1 1.84 x 100 3.57 x 10-4 
T2-1-04102017-1-18 17.0-18.0 2.64 x 10-2 7.83 x 10-2 2.94 x 10-1 2.33 x 100 4.59 x 10-4 
T2-1-04102017-1-19 18.0-19.0 2.12 x 10-2 9.21 x 10-2 2.63 x 10-1 2.19 x 100 4.05 x 10-4 
T2-1-04102017-1-20 19.0-20.0 2.93 x 10-2 7.16 x 10-2 3.03 x 10-1 2.84 x 100 4.65 x 10-4 
T2-1-04102017-1-21 20.0-22.0 2.37 x 10-2 4.31 x 10-2 2.78 x 10-1 2.37 x 100 4.35 x 10-4 
T2-1-04102017-1-22 22.0-24.0 3.07 x 10-2 6.95 x 10-2 2.92 x 10-1 2.65 x 100 3.76 x 10-4 
T2-1-04102017-1-23 24.0-26.0 2.96 x 10-2 5.10 x 10-2 2.97 x 10-1 2.96 x 100 5.28 x 10-4 
T2-1-04102017-1-24 26.0-28.0 2.58 x 10-2 6.23 x 10-2 3.04 x 10-1 2.23 x 100 7.10 x 10-4 
T2-1-04102017-1-25 28.0-30.0 6.28 x 10-3 1.62 x 10-1 7.60 x 10-1 1.71 x 100 8.66 x 10-4 
T2-1-04102017-1-26 30.0-32.0 2.79 x 10-2 5.21 x 10-2 3.33 x 10-1 2.17 x 100 4.61 x 10-4 
T2-1-04102017-1-27 32.0-34.0 2.64 x 10-2 4.34 x 10-2 3.14 x 10-1 2.25 x 100 3.07 x 10-4 
T2-1-04102017-1-28 34.0-36.0 2.29 x 10-2 3.57 x 10-2 3.33 x 10-1 2.09 x 100 2.72 x 10-4 
T2-1-04102017-1-29 36.0-38.0 2.17 x 10-2 3.04 x 10-2 2.63 x 10-1 2.39 x 100 2.45 x 10-4 
T2-1-04102017-1-30 38.0-40.0 2.37 x 10-2 3.53 x 10-2 3.15 x 10-1 2.37 x 100 2.31 x 10-4 
T2-1-04102017-1-31 40.0-42.0 2.34 x 10-2 2.48 x 10-2 3.12 x 10-1 1.77 x 100 2.75 x 10-4 
T2-1-04102017-1-32 42.0-44.0 2.45 x 10-2 2.68 x 10-2 3.25 x 10-1 2.01 x 100 2.61 x 10-4 
T2-1-04102017-1-33 44.0-46.0 1.89 x 10-2 7.83 x 10-2 6.74 x 10-1 2.10 x 100 4.27 x 10-4 
T2-1-04102017-1-34 46.0-48.0 2.41 x 10-2 4.48 x 10-2 3.50 x 10-1 1.98 x 100 2.09 x 10-4 









Table 10 (Cont’d) 
Normalized Fe Ratio for the sediment core at the middle point of the transect on the west 
side of Crawdad Cove Road (T2-1 core) 
Sample Name Depth (cm) Ti/Fe V/Fe Cr/Fe Mn/Fe Co/Fe 
T2-1-04102017-1-1 0.0-1.0 1.75 x 10-1 2.09 x 10-3 2.94 x 10-3 2.93 x 10-2 3.57 x 10-4 
T2-1-04102017-1-2 1.0-2.0 1.85 x 10-1 2.49 x 10-3 3.01 x 10-3 2.53 x 10-2 3.68 x 10-4 
T2-1-04102017-1-3 2.0-3.0 1.86 x 10-1 2.52 x 10-3 2.97 x 10-3 2.37 x 10-2 3.43 x 10-4 
T2-1-04102017-1-4 3.0-4.0 1.76 x 10-1 2.70 x 10-3 2.96 x 10-3 2.27 x 10-2 3.70 x 10-4 
T2-1-04102017-1-5 4.0-5.0 1.69 x 10-1 2.46 x 10-3 2.75 x 10-3 2.29 x 10-2 3.49 x 10-4 
T2-1-04102017-1-6 5.0-6.0 1.66 x 10-1 2.56 x 10-3 2.43 x 10-3 2.11 x 10-2 3.28 x 10-4 
T2-1-04102017-1-7 6.0-7.0 1.66 x 10-1 2.35 x 10-3 2.83 x 10-3 2.14 x 10-2 3.65 x 10-4 
T2-1-04102017-1-8 7.0-8.0 1.73 x 10-1 3.12 x 10-3 3.17 x 10-3 2.15 x 10-2 3.64 x 10-4 
T2-1-04102017-1-9 8.0-9.0 1.72 x 10-1 2.63 x 10-3 3.34 x 10-3 2.19 x 10-2 3.79 x 10-4 
T2-1-04102017-1-10 9.0-10.0 1.71 x 10-1 3.67 x 10-3 3.31 x 10-3 2.06 x 10-2 3.69 x 10-4 
T2-1-04102017-1-11 10.0-11.0 1.68 x 10-1 3.01 x 10-3 3.12 x 10-3 2.12 x 10-2 3.65 x 10-4 
T2-1-04102017-1-12 11.0-12.0 1.70 x 10-1 3.36 x 10-3 3.00 x 10-3 2.17 x 10-2 3.78 x 10-4 
T2-1-04102017-1-13 12.0-13.0 1.71 x 10-1 2.81 x 10-3 3.11 x 10-3 2.22 x 10-2 3.72 x 10-4 
T2-1-04102017-1-14 13.0-14.0 1.69 x 10-1 3.46 x 10-3 3.06 x 10-3 2.16 x 10-2 3.47 x 10-4 
T2-1-04102017-1-15 14.0-15.0 1.76 x 10-1 3.75 x 10-3 3.15 x 10-3 2.12 x 10-2 3.52 x 10-4 
T2-1-04102017-1-16 15.0-16.0 1.89 x 10-1 2.92 x 10-3 3.51 x 10-3 2.16 x 10-2 3.35 x 10-4 
T2-1-04102017-1-17 16.0-17.0 1.70 x 10-1 3.19 x 10-3 3.27 x 10-3 2.21 x 10-2 3.39 x 10-4 
T2-1-04102017-1-18 17.0-18.0 1.79 x 10-1 3.12 x 10-3 3.32 x 10-3 2.38 x 10-2 3.77 x 10-4 
T2-1-04102017-1-19 18.0-19.0 1.70 x 10-1 2.39 x 10-3 3.11 x 10-3 2.20 x 10-2 3.50 x 10-4 
T2-1-04102017-1-20 19.0-20.0 1.80 x 10-1 2.90 x 10-3 3.47 x 10-3 2.25 x 10-2 3.67 x 10-4 
T2-1-04102017-1-21 20.0-22.0 1.76 x 10-1 3.30 x 10-3 3.77 x 10-3 2.36 x 10-2 3.71 x 10-4 
T2-1-04102017-1-22 22.0-24.0 1.97 x 10-1 3.13 x 10-3 3.76 x 10-3 2.68 x 10-2 4.24 x 10-4 
T2-1-04102017-1-23 24.0-26.0 1.86 x 10-1 3.77 x 10-3 4.84 x 10-3 2.69 x 10-2 4.17 x 10-4 
T2-1-04102017-1-24 26.0-28.0 1.70 x 10-1 3.09 x 10-3 4.92 x 10-3 3.92 x 10-2 5.56 x 10-4 
T2-1-04102017-1-25 28.0-30.0 3.36 x 10-1 6.35 x 10-3 6.37 x 10-3 2.97 x 10-2 3.63 x 10-4 
T2-1-04102017-1-26 30.0-32.0 1.77 x 10-1 2.91 x 10-3 3.61 x 10-3 2.71 x 10-2 3.72 x 10-4 
T2-1-04102017-1-27 32.0-34.0 1.71 x 10-1 3.52 x 10-3 3.73 x 10-3 2.83 x 10-2 4.05 x 10-4 
T2-1-04102017-1-28 34.0-36.0 1.69 x 10-1 2.79 x 10-3 3.52 x 10-3 2.76 x 10-2 3.90 x 10-4 
T2-1-04102017-1-29 36.0-38.0 1.63 x 10-1 3.35 x 10-3 3.51 x 10-3 2.73 x 10-2 3.56 x 10-4 
T2-1-04102017-1-30 38.0-40.0 1.67 x 10-1 3.91 x 10-3 3.53 x 10-3 2.63 x 10-2 3.86 x 10-4 
T2-1-04102017-1-31 40.0-42.0 1.70 x 10-1 2.92 x 10-3 3.46 x 10-3 2.31 x 10-2 3.58 x 10-4 
T2-1-04102017-1-32 42.0-44.0 1.65 x 10-1 2.78 x 10-3 3.73 x 10-3 2.47 x 10-2 3.44 x 10-4 
T2-1-04102017-1-33 44.0-46.0 2.81 x 10-1 1.14 x 10-3 5.41 x 10-3 2.88 x 10-2 3.94 x 10-4 
T2-1-04102017-1-34 46.0-48.0 1.66 x 10-1 3.22 x 10-3 3.14 x 10-3 2.46 x 10-2 3.73 x 10-4 









Table 10 (Cont’d) 
Normalized Fe Ratio for the sediment core at the middle point of the transect on the west 
side of Crawdad Cove Road (T2-1 core) 
Sample Name Depth (cm) Ni/Fe Cu/Fe Zn/Fe As/Fe Rb/Fe 
T2-1-04102017-1-1 0.0-1.0 6.80 x 10-4 3.71 x 10-4 3.13 x 10-3 4.33 x 10-4 2.14 x 10-3 
T2-1-04102017-1-2 1.0-2.0 7.19 x 10-4 3.59 x 10-4 3.20 x 10-3 4.50 x 10-4 2.04 x 10-3 
T2-1-04102017-1-3 2.0-3.0 6.46 x 10-4 3.23 x 10-4 2.69 x 10-3 5.00 x 10-4 1.72 x 10-3 
T2-1-04102017-1-4 3.0-4.0 6.72 x 10-4 3.55 x 10-4 2.49 x 10-3 4.83 x 10-4 2.08 x 10-3 
T2-1-04102017-1-5 4.0-5.0 6.41 x 10-4 3.98 x 10-4 2.87 x 10-3 4.65 x 10-4 2.39 x 10-3 
T2-1-04102017-1-6 5.0-6.0 5.61 x 10-4 3.43 x 10-4 2.24 x 10-3 4.77 x 10-4 2.08 x 10-3 
T2-1-04102017-1-7 6.0-7.0 6.84 x 10-4 3.79 x 10-4 2.44 x 10-3 4.10 x 10-4 2.08 x 10-3 
T2-1-04102017-1-8 7.0-8.0 6.90 x 10-4 3.83 x 10-4 2.60 x 10-3 4.30 x 10-4 2.12 x 10-3 
T2-1-04102017-1-9 8.0-9.0 7.29 x 10-4 4.02 x 10-4 3.18 x 10-3 4.64 x 10-4 2.47 x 10-3 
T2-1-04102017-1-10 9.0-10.0 7.15 x 10-4 3.82 x 10-4 2.72 x 10-3 5.71 x 10-4 2.36 x 10-3 
T2-1-04102017-1-11 10.0-11.0 6.81 x 10-4 3.71 x 10-4 2.28 x 10-3 4.59 x 10-4 2.19 x 10-3 
T2-1-04102017-1-12 11.0-12.0 7.41 x 10-4 3.95 x 10-4 2.80 x 10-3 4.21 x 10-4 2.50 x 10-3 
T2-1-04102017-1-13 12.0-13.0 7.37 x 10-4 3.68 x 10-4 2.46 x 10-3 5.43 x 10-4 1.94 x 10-3 
T2-1-04102017-1-14 13.0-14.0 6.73 x 10-4 3.46 x 10-4 2.02 x 10-3 3.54 x 10-4 1.95 x 10-3 
T2-1-04102017-1-15 14.0-15.0 6.66 x 10-4 3.35 x 10-4 1.92 x 10-3 3.97 x 10-4 1.58 x 10-3 
T2-1-04102017-1-16 15.0-16.0 5.52 x 10-4 2.87 x 10-4 2.18 x 10-3 3.07 x 10-4 1.56 x 10-3 
T2-1-04102017-1-17 16.0-17.0 5.97 x 10-4 3.01 x 10-4 1.71 x 10-3 3.51 x 10-4 1.39 x 10-3 
T2-1-04102017-1-18 17.0-18.0 7.45 x 10-4 3.83 x 10-4 2.29 x 10-3 4.38 x 10-4 1.70 x 10-3 
T2-1-04102017-1-19 18.0-19.0 6.32 x 10-4 3.20 x 10-4 1.97 x 10-3 3.67 x 10-4 1.81 x 10-3 
T2-1-04102017-1-20 19.0-20.0 7.58 x 10-4 3.58 x 10-4 2.35 x 10-3 4.48 x 10-4 1.65 x 10-3 
T2-1-04102017-1-21 20.0-22.0 7.01 x 10-4 3.34 x 10-4 2.47 x 10-3 3.93 x 10-4 1.55 x 10-3 
T2-1-04102017-1-22 22.0-24.0 8.70 x 10-4 4.00 x 10-4 1.75 x 10-3 5.08 x 10-4 1.44 x 10-3 
T2-1-04102017-1-23 24.0-26.0 8.16 x 10-4 3.76 x 10-4 2.39 x 10-3 5.09 x 10-4 1.83 x 10-3 
T2-1-04102017-1-24 26.0-28.0 1.09 x 10-3 5.29 x 10-4 2.62 x 10-3 6.82 x 10-4 2.26 x 10-3 
T2-1-04102017-1-25 28.0-30.0 6.38 x 10-4 2.54 x 10-4 6.05 x 10-3 2.12 x 10-4 4.55 x 10-3 
T2-1-04102017-1-26 30.0-32.0 7.61 x 10-4 3.67 x 10-4 2.03 x 10-3 4.77 x 10-4 1.70 x 10-3 
T2-1-04102017-1-27 32.0-34.0 8.21 x 10-4 6.06 x 10-4 1.81 x 10-3 5.23 x 10-4 1.72 x 10-3 
T2-1-04102017-1-28 34.0-36.0 8.25 x 10-4 3.80 x 10-4 2.30 x 10-3 4.33 x 10-4 2.20 x 10-3 
T2-1-04102017-1-29 36.0-38.0 6.74 x 10-4 3.20 x 10-4 1.77 x 10-3 4.15 x 10-4 1.58 x 10-3 
T2-1-04102017-1-30 38.0-40.0 7.56 x 10-4 3.80 x 10-4 2.31 x 10-3 4.86 x 10-4 1.89 x 10-3 
T2-1-04102017-1-31 40.0-42.0 7.46 x 10-4 3.38 x 10-4 1.90 x 10-3 4.29 x 10-4 1.66 x 10-3 
T2-1-04102017-1-32 42.0-44.0 6.92 x 10-4 3.38 x 10-4 2.26 x 10-3 4.41 x 10-4 1.78 x 10-3 
T2-1-04102017-1-33 44.0-46.0 7.81 x 10-4 3.80 x 10-4 7.15 x 10-3 4.18 x 10-4 5.88 x 10-3 
T2-1-04102017-1-34 46.0-48.0 7.44 x 10-4 3.95 x 10-4 2.00 x 10-3 5.31 x 10-4 1.93 x 10-3 









Table 10 (Cont’d) 
Normalized Fe Ratio for the sediment core at the middle point of the transect on the west 
side of Crawdad Cove Road (T2-1 core) 
Sample Name Depth (cm) Sr/Fe Y/Fe Zr/Fe Mo/Fe Sn/Fe 
T2-1-04102017-1-1 0.0-1.0 4.77 x 10-2 4.88 x 10-4 5.60 x 10-3 2.71 x 10-4 4.69 x 10-5 
T2-1-04102017-1-2 1.0-2.0 2.83 x 10-2 4.78 x 10-4 5.29 x 10-3 2.65 x 10-4 4.72 x 10-5 
T2-1-04102017-1-3 2.0-3.0 2.24 x 10-2 4.54 x 10-4 6.02 x 10-3 3.03 x 10-4 4.21 x 10-5 
T2-1-04102017-1-4 3.0-4.0 2.20 x 10-2 4.64 x 10-4 5.57 x 10-3 2.96 x 10-4 4.15 x 10-5 
T2-1-04102017-1-5 4.0-5.0 2.47 x 10-2 5.28 x 10-4 6.65 x 10-3 3.38 x 10-4 4.43 x 10-5 
T2-1-04102017-1-6 5.0-6.0 2.05 x 10-2 4.94 x 10-4 6.83 x 10-3 4.32 x 10-4 4.33 x 10-5 
T2-1-04102017-1-7 6.0-7.0 2.29 x 10-2 4.83 x 10-4 6.07 x 10-3 2.88 x 10-4 3.92 x 10-5 
T2-1-04102017-1-8 7.0-8.0 2.41 x 10-2 4.76 x 10-4 6.70 x 10-3 3.49 x 10-4 4.63 x 10-5 
T2-1-04102017-1-9 8.0-9.0 2.75 x 10-2 4.67 x 10-4 5.61 x 10-3 3.53 x 10-4 5.65 x 10-5 
T2-1-04102017-1-10 9.0-10.0 2.57 x 10-2 4.75 x 10-4 6.49 x 10-3 3.30 x 10-4 3.82 x 10-5 
T2-1-04102017-1-11 10.0-11.0 2.35 x 10-2 4.79 x 10-4 5.80 x 10-3 3.07 x 10-4 3.60 x 10-5 
T2-1-04102017-1-12 11.0-12.0 2.44 x 10-2 4.58 x 10-4 5.97 x 10-3 3.24 x 10-4 3.71 x 10-5 
T2-1-04102017-1-13 12.0-13.0 2.03 x 10-2 8.02 x 10-4 5.52 x 10-3 2.48 x 10-4 3.54 x 10-5 
T2-1-04102017-1-14 13.0-14.0 1.84 x 10-2 3.85 x 10-4 5.03 x 10-3 2.44 x 10-4 3.13 x 10-5 
T2-1-04102017-1-15 14.0-15.0 1.81 x 10-2 3.76 x 10-4 5.08 x 10-3 2.29 x 10-4 3.32 x 10-5 
T2-1-04102017-1-16 15.0-16.0 1.41 x 10-2 3.81 x 10-4 5.41 x 10-3 3.00 x 10-4 3.72 x 10-5 
T2-1-04102017-1-17 16.0-17.0 1.39 x 10-2 3.68 x 10-4 4.19 x 10-3 2.39 x 10-4 3.34 x 10-5 
T2-1-04102017-1-18 17.0-18.0 1.91 x 10-2 4.19 x 10-4 4.96 x 10-3 2.45 x 10-4 3.08 x 10-5 
T2-1-04102017-1-19 18.0-19.0 1.67 x 10-2 3.98 x 10-4 4.82 x 10-3 2.12 x 10-4 3.18 x 10-5 
T2-1-04102017-1-20 19.0-20.0 1.91 x 10-2 3.99 x 10-4 5.04 x 10-3 2.31 x 10-4 2.96 x 10-5 
T2-1-04102017-1-21 20.0-22.0 1.83 x 10-2 3.77 x 10-4 4.46 x 10-3 2.17 x 10-4 3.44 x 10-5 
T2-1-04102017-1-22 22.0-24.0 1.84 x 10-2 1.65 x 10-4 4.65 x 10-3 2.75 x 10-4 4.46 x 10-5 
T2-1-04102017-1-23 24.0-26.0 2.05 x 10-2 3.96 x 10-4 5.08 x 10-3 2.32 x 10-4 3.09 x 10-5 
T2-1-04102017-1-24 26.0-28.0 2.84 x 10-2 5.86 x 10-4 7.89 x 10-3 3.06 x 10-4 4.28 x 10-5 
T2-1-04102017-1-25 28.0-30.0 2.47 x 10-2 5.17 x 10-4 1.12 x 10-2 6.85 x 10-4 5.17 x 10-5 
T2-1-04102017-1-26 30.0-32.0 1.90 x 10-2 3.92 x 10-4 5.51 x 10-3 2.62 x 10-4 3.14 x 10-5 
T2-1-04102017-1-27 32.0-34.0 1.76 x 10-2 3.28 x 10-4 5.22 x 10-3 2.71 x 10-4 5.95 x 10-5 
T2-1-04102017-1-28 34.0-36.0 1.91 x 10-2 3.37 x 10-4 5.21 x 10-3 2.56 x 10-4 2.63 x 10-5 
T2-1-04102017-1-29 36.0-38.0 1.66 x 10-2 3.09 x 10-4 4.67 x 10-3 1.70 x 10-4 2.80 x 10-5 
T2-1-04102017-1-30 38.0-40.0 1.78 x 10-2 2.93 x 10-4 4.91 x 10-3 3.03 x 10-4 2.15 x 10-5 
T2-1-04102017-1-31 40.0-42.0 1.76 x 10-2 2.70 x 10-4 5.31 x 10-3 1.78 x 10-4 2.82 x 10-5 
T2-1-04102017-1-32 42.0-44.0 1.95 x 10-2 3.10 x 10-4 5.43 x 10-3 3.31 x 10-4 2.89 x 10-5 
T2-1-04102017-1-33 44.0-46.0 2.41 x 10-2 3.46 x 10-4 1.05 x 10-3 5.63 x 10-4 4.14 x 10-5 
T2-1-04102017-1-34 46.0-48.0 2.25 x 10-2 3.24 x 10-4 5.35 x 10-3 2.41 x 10-4 3.51 x 10-5 









Table 10 (Cont’d) 
Normalized Fe Ratio for the sediment core at the middle point of the transect on the west 
side of Crawdad Cove Road (T2-1 core) 
Sample Name Depth (cm) Sb/Fe Cs/Fe Ba/Fe La/Fe Ce/Fe 
T2-1-04102017-1-1 0.0-1.0 2.15 x 10-4 2.91 x 10-4 3.03 x 10-2 1.20 x 10-3 3.01 x 10-3 
T2-1-04102017-1-2 1.0-2.0 2.76 x 10-4 5.55 x 10-4 2.66 x 10-2 1.27 x 10-3 2.68 x 10-3 
T2-1-04102017-1-3 2.0-3.0 2.49 x 10-4 3.04 x 10-4 2.50 x 10-2 1.29 x 10-3 3.33 x 10-3 
T2-1-04102017-1-4 3.0-4.0 2.64 x 10-4 5.97 x 10-4 2.28 x 10-2 1.27 x 10-3 3.05 x 10-3 
T2-1-04102017-1-5 4.0-5.0 3.63 x 10-4 4.43 x 10-4 2.86 x 10-2 1.28 x 10-3 3.32 x 10-3 
T2-1-04102017-1-6 5.0-6.0 1.87 x 10-4 5.37 x 10-4 2.42 x 10-2 1.14 x 10-3 3.00 x 10-3 
T2-1-04102017-1-7 6.0-7.0 1.39 x 10-4 7.51 x 10-4 2.84 x 10-2 1.24 x 10-3 3.22 x 10-3 
T2-1-04102017-1-8 7.0-8.0 2.89 x 10-4 6.92 x 10-4 2.79 x 10-2 1.13 x 10-3 2.96 x 10-3 
T2-1-04102017-1-9 8.0-9.0 4.13 x 10-4 1.05 x 10-4 3.11 x 10-2 1.17 x 10-3 3.09 x 10-3 
T2-1-04102017-1-10 9.0-10.0 2.12 x 10-4 6.77 x 10-4 2.96 x 10-2 1.26 x 10-3 3.30 x 10-3 
T2-1-04102017-1-11 10.0-11.0 1.94 x 10-4 6.47 x 10-4 2.90 x 10-2 1.16 x 10-3 3.13 x 10-3 
T2-1-04102017-1-12 11.0-12.0 3.72 x 10-4 9.72 x 10-4 2.90 x 10-2 1.28 x 10-3 3.24 x 10-3 
T2-1-04102017-1-13 12.0-13.0 3.75 x 10-4 6.50 x 10-4 2.39 x 10-2 1.38 x 10-3 3.03 x 10-3 
T2-1-04102017-1-14 13.0-14.0 3.07 x 10-4 5.69 x 10-4 2.31 x 10-2 1.39 x 10-3 3.01 x 10-3 
T2-1-04102017-1-15 14.0-15.0 5.19 x 10-5 3.50 x 10-4 2.23 x 10-2 1.26 x 10-3 2.77 x 10-3 
T2-1-04102017-1-16 15.0-16.0 1.07 x 10-4 1.47 x 10-4 1.89 x 10-2 1.33 x 10-3 2.87 x 10-3 
T2-1-04102017-1-17 16.0-17.0 5.61 x 10-5 2.82 x 10-4 1.77 x 10-2 9.99 x 10-4 2.76 x 10-3 
T2-1-04102017-1-18 17.0-18.0 1.38 x 10-5 3.51 x 10-4 2.38 x 10-2 1.07 x 10-3 2.91 x 10-3 
T2-1-04102017-1-19 18.0-19.0 4.06 x 10-5 3.77 x 10-4 2.14 x 10-2 1.43 x 10-3 3.10 x 10-3 
T2-1-04102017-1-20 19.0-20.0 2.84 x 10-4 7.64 x 10-4 2.48 x 10-2 1.23 x 10-3 3.40 x 10-3 
T2-1-04102017-1-21 20.0-22.0 4.01 x 10-5 3.98 x 10-4 2.23 x 10-2 1.02 x 10-3 2.81 x 10-3 
T2-1-04102017-1-22 22.0-24.0 1.07 x 10-4 3.31 x 10-4 2.44 x 10-2 1.00 x 10-3 1.82 x 10-3 
T2-1-04102017-1-23 24.0-26.0 4.20 x 10-5 4.79 x 10-4 2.68 x 10-2 1.12 x 10-3 3.05 x 10-3 
T2-1-04102017-1-24 26.0-28.0 5.58 x 10-4 9.03 x 10-4 2.48 x 10-2 1.49 x 10-3 4.16 x 10-3 
T2-1-04102017-1-25 28.0-30.0 8.35 x 10-4 1.72 x 10-3 4.68 x 10-2 1.24 x 10-3 2.64 x 10-3 
T2-1-04102017-1-26 30.0-32.0 2.22 x 10-4 6.16 x 10-4 2.56 x 10-2 1.04 x 10-3 2.93 x 10-3 
T2-1-04102017-1-27 32.0-34.0 1.29 x 10-4 5.95 x 10-4 1.73 x 10-2 1.06 x 10-3 2.85 x 10-3 
T2-1-04102017-1-28 34.0-36.0 4.73 x 10-4 7.00 x 10-4 1.90 x 10-2 1.44 x 10-3 3.14 x 10-3 
T2-1-04102017-1-29 36.0-38.0 2.31 x 10-4 6.15 x 10-4 1.59 x 10-2 9.71 x 10-4 2.82 x 10-3 
T2-1-04102017-1-30 38.0-40.0 2.95 x 10-4 9.54 x 10-4 1.45 x 10-2 8.98 x 10-4 2.52 x 10-3 
T2-1-04102017-1-31 40.0-42.0 2.72 x 10-4 5.81 x 10-4 1.83 x 10-2 9.27 x 10-4 2.60 x 10-3 
T2-1-04102017-1-32 42.0-44.0 3.29 x 10-4 7.62 x 10-4 2.04 x 10-2 1.00 x 10-3 3.15 x 10-3 
T2-1-04102017-1-33 44.0-46.0 4.88 x 10-4 1.70 x 10-3 4.02 x 10-2 1.17 x 10-3 2.57 x 10-3 
T2-1-04102017-1-34 46.0-48.0 6.63 x 10-5 5.01 x 10-4 1.43 x 10-2 1.26 x 10-3 2.79 x 10-3 









Table 10 (Cont’d) 
Normalized Fe Ratio for the sediment core at the middle point of the transect on 
the west side of Crawdad Cove Road (T2-1 core) 
Sample Name Depth (cm) Nd/Fe Pb/Fe Th/Fe U/Fe 
T2-1-04102017-1-1 0.0-1.0 1.08 x 10-3 9.03 x 10-4 2.61 x 10-4 1.10 x 10-4 
T2-1-04102017-1-2 1.0-2.0 9.84 x 10-4 7.90 x 10-4 2.31 x 10-4 1.11 x 10-4 
T2-1-04102017-1-3 2.0-3.0 1.33 x 10-3 7.07 x 10-4 2.60 x 10-4 1.27 x 10-4 
T2-1-04102017-1-4 3.0-4.0 1.06 x 10-3 8.82 x 10-4 1.31 x 10-4 1.42 x 10-4 
T2-1-04102017-1-5 4.0-5.0 1.33 x 10-3 1.01 x 10-3 3.02 x 10-4 1.69 x 10-4 
T2-1-04102017-1-6 5.0-6.0 1.04 x 10-3 8.94 x 10-4 3.03 x 10-4 1.37 x 10-4 
T2-1-04102017-1-7 6.0-7.0 1.10 x 10-3 1.05 x 10-3 2.78 x 10-4 1.17 x 10-4 
T2-1-04102017-1-8 7.0-8.0 1.20 x 10-3 9.33 x 10-4 2.49 x 10-4 1.20 x 10-4 
T2-1-04102017-1-9 8.0-9.0 1.28 x 10-3 1.38 x 10-3 2.40 x 10-4 1.02 x 10-4 
T2-1-04102017-1-10 9.0-10.0 1.28 x 10-3 1.55 x 10-3 2.70 x 10-4 1.07 x 10-4 
T2-1-04102017-1-11 10.0-11.0 1.08 x 10-3 1.00 x 10-3 2.82 x 10-4 9.95 x 10-5 
T2-1-04102017-1-12 11.0-12.0 1.11 x 10-3 1.07 x 10-3 2.61 x 10-4 9.73 x 10-5 
T2-1-04102017-1-13 12.0-13.0 1.01 x 10-3 1.25 x 10-3 2.13 x 10-4 8.95 x 10-5 
T2-1-04102017-1-14 13.0-14.0 9.65 x 10-4 8.28 x 10-4 2.34 x 10-4 7.16 x 10-5 
T2-1-04102017-1-15 14.0-15.0 1.12 x 10-3 1.12 x 10-3 2.03 x 10-4 7.42 x 10-5 
T2-1-04102017-1-16 15.0-16.0 1.12 x 10-3 1.27 x 10-3 2.21 x 10-4 6.56 x 10-5 
T2-1-04102017-1-17 16.0-17.0 9.14 x 10-4 8.55 x 10-4 2.22 x 10-4 6.23 x 10-5 
T2-1-04102017-1-18 17.0-18.0 1.20 x 10-3 9.70 x 10-4 2.03 x 10-4 6.99 x 10-5 
T2-1-04102017-1-19 18.0-19.0 1.00 x 10-3 1.04 x 10-3 2.32 x 10-4 7.01 x 10-5 
T2-1-04102017-1-20 19.0-20.0 1.07 x 10-3 1.10 x 10-3 2.24 x 10-4 6.18 x 10-5 
T2-1-04102017-1-21 20.0-22.0 9.09 x 10-4 8.52 x 10-4 1.87 x 10-4 6.18 x 10-5 
T2-1-04102017-1-22 22.0-24.0 7.34 x 10-4 1.66 x 10-3 9.87 x 10-6 7.20 x 10-5 
T2-1-04102017-1-23 24.0-26.0 9.80 x 10-4 9.76 x 10-4 1.93 x 10-4 6.73 x 10-5 
T2-1-04102017-1-24 26.0-28.0 1.33 x 10-3 1.36 x 10-3 4.97 x 10-4 1.30 x 10-4 
T2-1-04102017-1-25 28.0-30.0 8.57 x 10-4 8.56 x 10-4 1.83 x 10-4 7.70 x 10-5 
T2-1-04102017-1-26 30.0-32.0 9.41 x 10-4 1.15 x 10-3 1.90 x 10-4 7.02 x 10-5 
T2-1-04102017-1-27 32.0-34.0 9.02 x 10-4 1.03 x 10-3 2.11 x 10-4 7.12 x 10-5 
T2-1-04102017-1-28 34.0-36.0 1.25 x 10-3 1.08 x 10-4 2.73 x 10-4 7.09 x 10-5 
T2-1-04102017-1-29 36.0-38.0 8.23 x 10-4 9.02 x 10-4 1.79 x 10-4 6.16 x 10-5 
T2-1-04102017-1-30 38.0-40.0 7.55 x 10-4 9.96 x 10-4 1.63 x 10-4 6.69 x 10-5 
T2-1-04102017-1-31 40.0-42.0 7.62 x 10-4 8.91 x 10-4 1.48 x 10-4 7.07 x 10-5 
T2-1-04102017-1-32 42.0-44.0 1.24 x 10-3 1.01 x 10-3 1.93 x 10-4 6.79 x 10-5 
T2-1-04102017-1-33 44.0-46.0 7.85 x 10-4 2.71 x 10-3 2.09 x 10-4 1.04 x 10-4 
T2-1-04102017-1-34 46.0-48.0 8.51 x 10-4 1.03 x 10-4 2.60 x 10-4 9.74 x 10-5 












Figure 89 Normalized ratios in the soil core at the middle point of the transect on the west side of 
Crawdad Cove Road over depth for boron, sodium, magnesium, aluminum, silicon, phosphorus, 
sulfur, potassium, calcium, scandium, titanium, vanadium, chromium, manganese, cobalt, nickel, 
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Figure 90 Normalized ratios in the soil core at the middle point of the transect on the west side of 
Crawdad Cove Road over depth for molybdenum, tin, antimony, cesium, neodymium, lead, 
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Average concentrations of anions in the post-impoundment sediments of the Cores 
The average concentrations of anions in the post-impoundment sediments of T1-0 and 
T1-2 were in Table 11 and graphed in Figure 91.  In Figure 91, the average concentrations of 
fluoride, chloride, and sulfate in leach samples of the post-impoundment sediments were higher 
at the water’s edge than those at the farthest inland along the transect on the east side of Crawdad 
Cove Road.  Transect 1 where well drained sediments and shallow hill probably facilitated 
transport of anions to the water’s edge.  On the other hand, formate and nitrate were higher in the 
core leaches from the farthest inland that in the core leach from the water’s edge.  Ma, Farrell, 
and Siciliano (2008) indicated that the fungal denitrification involves with the coupling reaction 
of nitrate reduction and formate oxidation.  Formate stimulating fungi may be locally abundant 
in Crawdad Cove at Lake Mead. 
Anion concentrations in Lake Mead water reported by Las Vegas Valley Water District 
(2018) were also in Table 11.  Higher concentrations of some soluble anions such as Fl-, Cl-, and 
SO4
2- were found in leaches of the underwater sediment core in the eastern transect of Crawdad 
Cove Road than in Lake Mead water reported in Las Vegas Valley Water District.  Anions were 
deposited and bound within anoxic sediments.  At the sediment-water interface, the sediment 
was exposed continuously to fresh water, and soluble anions dissolved and diluted causing the 
lower concentrations in lake water. 
Table 11 
The average concentrations of anions in core leaches in the post-impoundment 
sediments of T1-0 and T1-2 along the transect on the east side of Crawdad 
Cove Road and anion concentrations in Lake Mead water in ppm (= mg/l) 
Locations Fluoride  Formate Chloride Nitrate Sulfate 
Water’s edge 10 0 170 < 0.266 10700 
Farthest inland 1 40 10 20 100 
Lake Mead water* 0.7 NA 89 0.4 223 
*Retrieved from https://www.lvvwd.com/assets/pdf/water-quality-summary-las-vegas-valley.pdf 




Figure 91 Average concentrations in the leach samples of the post-impoundment sediments at the 
water’s edge and and farthest inland along the transect on the east side of Crawdad Cove Road 




























Concentrations of fluoride, chloride, and nitrate in the 



























Sulfate concentrations in the transect on the east side 
of Crawdad Cove Road (ppm)
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Search for evidence of trace element concentrations indicative of the formation of 
evaporites in cores with periodic drying episodes 
The Pb-210 method did not work on the cores that had sediments that had been 
periodically exposed to the atmosphere and re-flooded.  When surface sediments are exposed to 
the atmosphere for periods of years, the top layer forms a crust containing water soluble and 
water insoluble salts produced upon loss of water.  Also, biological actions produce carbonates, 
phosphates and other water insoluble compounds (see Table 12).   The bigger the negative 
exponent of the solubility product Ksp, the more insoluble the compound. 
Table 12 
Solubility of Common Evaporites (Minerals) 






Halite NaCl Water soluble 
Sylvite KCl " 
Crnallite KMCl3 · 6 H2O " 
Kainite KMg(SO4) · 3H2O " 
Sulfates 
Anhydrite CaSO4 4.93 X 10
-5 
Gypsum CaSO4 · 2H2O 3.14 X 10
-5 
Hemihydrate CaSO4 · 0.5H2O 3.17 X 10
-7 
Kieserite MgSO4 · H2O Water soluble 






Dolomite CaMg(CO3)2 ~ 10
-17 
Calcite CaCO3 3.36 X10
-9 




There are numerous other very-highly insoluble compounds, with exponents for the Ksp 
over X10-10.   They include the following elements as cations (bolded if have some compounds 
with negative exponents of -20 or more negative):  Al , Ba, Be, Bi,Cd, Ca, Co, Cu, Eu, Fe, La, 
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Pb, Mg, Mn, Hg, Nd, Ni, Pd, Pr, Sc, Ag, Sr, Tl, Sn, Y, Zn.  The most common highly insoluble 
anions associated with the cations are: hydroxide (OH-), phosphate (PO4
-3), arsenate (AsO4
3), 
sulfide (S-2), and carbonate (CO3
-2).   When the water level in lake goes down, if Lake Mead is a 
representative example, the anoxic sediments and heat produce hydrogen sulfide (H2S), which 
would precipitate many elements if they were available as cations.  Carbonate is produced from 
biological activity, and, sulfate is plentiful in the lake water.  Both anions produce many highly 
insoluble compounds with available cations. 
Thus, the vertical profiles of the concentrations of the elements were examined to look 
for increases in those elements above when the three cores at about 1100 feet above sea level 
went dry at about 25 cm below the top of the cores.  No apparent positive excursions in 
concentrations of these elements occurred, suggesting that they did not concentrate during the 
drying out of the sediments about 12 years ago.  They should not have dissolved when the lake 













Transect Elemental Concentration Distribution 
The elemental concentration order in three cores at the water’s edge (T1-0), middle point 
(T1-1), and farthest inland (T1-2) in Transect 1 is reported in Table 13, whereas the elemental 
concentration order in other three cores at the water’s edge (T2-0), middle point (T2-1), and 
farthest inland (T2-2) in Transect 2 is reported in Table 14.  When comparing the concentrations 
of the elements in cores in the same transect, the following observations are apparent.  In 
Transect 1, twenty-eight elements have their highest concentrations in the sediment core at the 
water’s edge, where T1-0 > T1-1 > T1-2 and T1-0 > T1-2 > T1-1.  These are Al, P, S, Ca, Sc, Cr, 
Mn, Fe, Co, Ni, Cu, Zn, Se, Sr, Y, Mo, Pd, Ag, Cd, La, Ce, Nd, W, Au, Hg, Pb, Th and U.  Nine 
elements are the highest in the middle core, where T1-1 > T1-0 > T1-2 and T1-1 > T1-2 > T1-0.  
These are B, Na, K, As, Zr, Sn, Sb, Cs, and Pt.  Only four elements (Li, Mg, Te, and Ba) have 
their highest in the most distant core where T1-2 > T1-0 > T1-1 and T1-2 > T1-1 > T1-0.   
When comparing the concentrations in Transect 2, the elements are distributed differently 
than in Transect 1.   The first sediment (T2-0) core is not in the water but about two feet away 
from the water's edge.  In Transect 2, eleven elements (vs twenty-eight in T1-0 core) have their 
highest concentrations in the sediment core at the water’s edge, where T2-0 > T2-1 > T2-2 and 
T2-0 > 2 > T2-1.  These are Al, P, S, Ca, Sc, Cu, Sr, Sn, Sb, Pt, and U.  All eleven elements were 
also highest in the water core in Transect 1.  Twenty-four elements are highest in the middle core 
where T2-1 > T2-0 > T2-2 and T2-1 > T2-2 > T2-0.  These are B, Na, Mg, K, Ti, V, Cr, Fe, Co, 
Ni, Zn, As, Y, Zr, Pd, Ba, La, Ce, Nd, W, Au, Hg, and Pb.  All but three (Se, Ag, and Cd) were 
highest in the sediment core at the water’s edge in Transect 1.  Only seven elements, e.g. Li, Mg, 
Ca, Rb, Mo, Te, and Th, have their highest concentrations in the most distant core where T2-2 > 
153 
 
T2-0 > T2-1 and T2-2 > T2-1 > T2-0.  Of the seven, three (Li, Mg, and Te) elements were 
highest in the most distant core in Transect 1. 
 
Table 13 







Li T1-2 > T1-1 B T1-1 > T1-2 
Na T1-1 > T1-2 > T1-0 Mg T1-2 > T1-0 > T1-1 
Al T1-0 > T1-1 > T1-2 P T1-0 > T1-1 
S T1-0 > T1-1 > T1-2 K T1-1 > T1-0 > T1-2 
Ca T1-0 > T1-1 > T1-2 Sc T1-0 > T1-1 > T1-2 
Ti T1-1 > T1-0 > T1-2 V T1-0 > T1-1 > T1-2 
Cr T1-0 > T1-1 > T1-2 Mn T1-0 > T1-1 > T1-2 
Fe T1-0 > T1-1 > T1-2 Co T1-0 > T1-1 > T1-2 
Ni T1-0 > T1-1 > T1-2 Cu T1-0 > T1-1 > T1-2 
Zn T1-0 > T1-1 > T1-2 Se T1-0 > T1-1 > T1-2 
As T1-1 > T1-2 > T1-0 Sr T1-0 > T1-1 > T1-2 
Rb T1-0 > T1-2 > T1-1 Zr T1-1 > T1-0 > T1-2 
Y T1-0 > T1-2 > T1-1 Pd T1-0 > T1-1 > T1-2 
Mo T1-0 > T1-1 > T1-2 Cd T1-0 > T1-1 > T1-2 
Ag T1-0 > T1-1 > T1-2 Sb T1-1 > T1-2 > T1-0 
Sn T1-1 > T1-0 > T1-2 Cs T1-1 > T1-2 > T1-0 
Te T1-2 > T1-1 > T1-0 La T1-0 > T1-2 > T1-1 
Ba T1-2 > T1-1 > T1-0 Nd T1-0 > T1-2 > T1-1 
Ce T1-0 > T1-1 > T1-2 Pt T1-1 > T1-2 
W T1-0 > T1-1 > T1-2 Hg T1-0 > T1-2 > T1-1 
Au T1-0 > T1-1 > T1-2 Th T1-0 > T1-2 > T1-1 
Pb T1-0 > T1-1 > T1-2   
U T1-0 > T1-1 > T1-2   
Summary 
T1-0 > T1-1 > T1-2 Elements Al, P, S, Ca, Sc, Cr, Mn, Fe, Co, Ni, Cu, Zn, Se, 
Sr, Mo, Pd, Ag, Cd, Ce, and W 
T1-0 > T1-2 > T1-1 Elements Y, La, Nd, Au, Hg, Pb, and Th 
T1-1 > T1-0 > T1-2 Elements K, Zr, and Sn 
T1-1 > T1-2 > T1-0 Elements B, Na, As, Sb, Cs, and Pt 
T1-2 > T1-0 > T1-1 Elements Mg 














Li One core in transect B T2-1 > T2-2 > T2-0 
Na T2-1 > T2-0 > T2-2 Mg T2-1 > T2-0 > T2-2 
Al T2-1 > T2-0 > T2-2 P T2-0 = T2-1 = T2-2 
S T2-1 > T2-2 K T2-0 > T2-2 > T2-1 
Ca T2-0 > T2-2 > T2-1 Sc T2-1 > T2-2 > T2-0 
Ti T2-1 > T2-2 > T2-0 V T2-1 > T2-2 
Cr T2-1 > T2-2 > T2-0 Mn T2-1 > T2-0 > T2-2 
Fe T2-1 > T2-2 > T2-0 Co T2-1 > T2-2 = T2-0 
Ni T2-1 > T2-2 = T2-0 Cu T2-0 > T2-1 = T2-2 
Zn T2-1 > T2-2 > T2-0 Se Too low to compare 
As T2-1 > T2-2 > T2-0 Sr T2-0 > T2-1 = T2-2 
Rb T2-2 > T2-1 Zr T2-1 > T2-0 > T2-2 
Y T2-1 = T2-2 > T2-0 Pd T2-1 = T2-2 
Mo T2-1 = T2-2 Cd Too low to compare 
Ag Too low to compare Sb T2-0 = T2-2 > T2-1 
Sn T2-0 > T2-1 = T2-2 Cs T2-2 > T2-1 
Te T2-2 > T2-1 La T2-1 > T2-2 > T2-0 
Ba T2-1 = T2-2 > T2-0 Nd T2-1 > T2-2 > T2-0 
Ce T2-1 > T2-2 > T2-0 Pt T2-0 = T2-1 > T2-2 
W T2-1 > T2-2  Hg T2-1 > T2-2 
Au T2-1 > T2-2 Th T2-1 = T2-2 > T2-0 
Pb T2-1 = T2-2 > T2-0   
U T2-0 > T2-2 > T2-1   
Summary 
T2-0 > T2-1 > T2-2 Elements Al, P, S, Ca, Sc, Cu, Sr, Sn, and Pt 
T2-0 > T2-2 > T2-1 Elements Sb and U 
T2-1 > T2-0 > T2-2 Elements Mg, K, Ni, and Zr 
T2-1 > T2-2 > T2-0 Elements B, Na, Ti, V, Cr, Fe, Co, Zn, As, Y, Pd, Ba, La, 
Ce, Nd, W, Au, Hg, and Pb 
T2-2 > T2-0 > T2-1 Elements Mg 









Validation of XRF, ICP, and ICPMS 
A method for ICP determination of elements in soil/sediment cores from Lake Mead was 
validated with the XRF and ICPMS methods.  For example, the average concentrations of 
elements for the whole column in the soil core (T1-1) from the middle point of the transect on 
the east side of Crawdad Cove Road were compared for XRF, ICP, and ICPMS in Table 15.  The 
average concentrations for K, Ca, Ti, Fe, and Ba with XRF to ICP are 12600 ± 100 ppm to 
11930 ± 90 ppm, 27000 ± 100 ppm to 27630 ± 70 ppm, 1560 ± 20 ppm to 1770 ± 4 ppm, 7780 ± 
50 ppm to 12940 ± 30 ppm, and 640 ± 10 ppm to 584 ± 1 ppm, respectively.  The average 
concentrations for Cr, Ni, Cu, Zn, As, Zr, Sn, Pb, Th, and U with XRF to ICPMS are 32 ± 3 ppm 
to 17.0 ± 0.2 ppm, 43 ± 8 ppm to 5.3 ± 0.1 ppm, 15 ± 5 ppm to 3.58 ± 0.04 ppm, 22 ± 3 ppm to 
33.0 ± 0.7 ppm, 5 ± 1 ppm to 5.8 ± 0.1 ppm, 172 ± 2 ppm to 88.9 ± 0.7 ppm, 6 ± 3 ppm to 0.61 ± 
0.02 ppm, 13 ± 2 ppm to 11.7 ± 0.1 ppm, 6 ± 1 ppm to 3.39 ± 0.02 ppm, and 4 ± 2 ppm to 1.29 ± 
0.01 ppm, respectively.  The average Mn concentrations for XRF, ICP, and ICPMS are 220 ± 20 
ppm, 226.4 ± 0.9 ppm, and 303 ± 4 ppm, respectively, whereas the average Sr concentrations for 










Comparison of XRF, ICP, and ICPMS on the average concentrations (ppm = mg/kg) of 
elements for the whole column in the soil core (T1-1) from the middle point of the transect on 
the east side of Crawdad Cove Road 
 XRF ICP ICPMS 
K 12600 ± 100 11930 ± 90  
Ca 27000 ± 100 27630 ± 70  
Sc < 22  4.3 ± 0.1 
Ti 1560 ± 20 1770 ± 4  
Cr 32 ± 3  17.0 ± 0.2 
Mn 220 ± 20 226.4 ± 0.9 303 ± 4 
Fe 7780 ± 50 12940 ± 30  
Co < 15  3.41 ± 0.04 
Ni 43 ± 8  5.3 ± 0.1 
Cu 15 ± 5  3.58 ± 0.04 
Zn 22 ± 3  33.0 ± 0.7 
As 5 ± 1  5.8 ± 0.1 
Se < 4  < 4.1 x 10-3 
Sr 247 ± 2 270 ± 1 283 ± 2 
Zr 172 ± 2  88.9 ± 0.7 
Cd < 8  < 3.5 x 10-3 
Sn 6 ± 3  0.61 ± 0.02 
Sb < 15  0.46 ± 0.02 
Ba 640 ± 10 584 ± 1  
Pb 13 ± 2  11.7 ± 0.1 
Th 6 ± 1  3.39 ± 0.02 














PRINCIPAL COMPONENT STATISTICAL ANALYSIS 
I compared the chemical fingerprints of pre-impoundment and post-impoundment in the 
cores using Principal Component Analysis (PCA).  Cores dated before lake impoundment in 
1935 were named pre-impoundment while the sediments accumulated after lake impoundment 
were named post-impoundment.  PCA is a statistical method that is commonly used for large 
data set and provides correlation patterns that can easily be visualized and analyzed.  The SPSS® 
(23.0) statistical software package is used for all PCA statistical analyses, which generated 
correlation patterns in two- and three-dimensional space.  To determine the correlations in the 
elemental concentrations of six cores in the east and west transects with and without a 
background core, some variables were deleted from the entire data set a priori.  Thus, the 
measurements of temperature, Eh, pH, anions, and some elements that were lower than the limit 
of detection were deleted for all six sediment/soil cores and a background core.  Elements were 
grouped into separate components according to their relative similarities, leaving the matched 
elements of variables: Na, Mg, Al, K, Ca, Sc, Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Sr, Y, Zr, 
Cd, Sn, Sb, Ba, La, Ce, Nd, Pb, Th, and U.  T2-0 core is dated from 1966 (bottom) to 2018 (top), 
and there is no pre-impoundment part of this core.  Thus, only T2-0 was excluded for the pre-
impoundment analysis. 
First, I analyzed the pre-impoundment of five cores and a background core using PCA. 
T2-0 core was excluded as it was only dated to 1966, not reaching lake impoundment in 1935. 
Circles in different colors represent each core.  The number of circles in each core represents the 
number of layers for each corresponding core.  Five cores and a background core had their own 
little territories, indicating that five cores and a background core had their own fingerprints. 
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Another PCA result of the pre-impoundment of five cores without a background core confirmed 
that five cores have their own fingerprints.  The PCA result of the post-impoundment of six cores 
with a background core showed that six cores were aligned away from a background core.  This 
validated the background core, which had never been submerged under lake water. 
However, the pattern of six cores was hard to see.  Thus, the post-impoundment of six 
cores was analyzed without a background core.  The PCA result showed that the sediment cores 
from both the east and west transects of Crawdad Cove Road clustered together showing their 
similarity.  They clustered away from the rest of four soil cores, indicating that the fingerprints of 
sediment cores were different from the fingerprints of soil cores.  T1-1 and T1-2 clustered to 
each other, showing their similarity.  Both were collected from the eastern transect of Crawdad 
Cove.  Additionally, T1-1, T1-2, and T2-1 clustered together, indicating their similarity as they 
were collected from the same elevation.  This also indicated the same time out of water.   
The PCA result in the post-impoundment of three cores in the eastern transect showed 
that sediment core was not similar as two inland soil cores.  Two inland soil cores clustered 
together, indicating that these cores were similar and collected from the same transect.  On the 
other hand, three cores in the western transect did not cluster, indicating they were different and 
collected from different elevations.  The PCA result of three cores (T1-1, T1-2, and T2-1) from 
the same elevation showed that: (1) T1-1 and T1-2 clustered to each other in PC1 vs PC2 and 
they were collected from the same transect and (2) T1-1, T1-2, and T2-1 clustered together in 
PC2 vs PC3 and they were collected from the same elevation.  The PCA of anions showed that: 
(1) fluoride, chloride, and sulfate were high in sediment core and (2) formate and nitrate were 
high in soil core.   
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However, the PCA result on depth, elements, and anions, as well as the PCA result on 
depth and elements, showed the distorted correlation with some incurving.  The loadings of these 
elements illustrated the horseshoe effect, which component 2 was curved and twisted related to 
component 1.  The horseshoe effect indicates that there is no obvious reason why elements in 
one side should be at opposite ends of a component.   
Finally, the PCA result on the fingerprint (moisture content, Eh, pH, and the 
concentrations of elements and anions) of T1-0 showed that (1) the underwater sediment core 
was ferromanganese deposit; (2) sulfate and sulfide correlated to each other; (3), and sulfide 
contents of lake sediments were abundant under anoxic (reducing) condition. 
PCA on the elemental concentrations of the pre-impoundment of five cores in the east and 
west transects of Crawdad Cove Roads with a background core 
The elemental concentrations of the pre-impoundment of five cores in the east and west 
transects with a background core were analyzed.  The scree plot is a graph of eigenvalues 
displaying the component rank in Figure 92.  Out of six components, of which eigenvalues were 
higher than one, a peak in points of the first two principal components was detected in the scree 
plot, followed by a drop-off in variance for the remainder of the principal components.  Principal 
components with eigenvalues less than one were not considered in this study, as they did not 
provide interpretable components.  Variable loadings are correlation coefficients between 
original variables and components in Table 16.  Loadings above the critical threshold of 0.4 are 
shown, with those above 0.6 in bold.   Observing loadings associated to specific variables above 
0.4 means that these variables are likely to contribute to the principal component.  The variables 
of all elements, except for Mg, Se, Zr, and Ba, scored above 0.4 fell into the first component.  
Additionally, multiple element loadings were plotted in Figure 93 to interpret which elements are 
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correlated.  All elements were forming one circle of loadings, or cluster, except for Mg, Se, Zr, 
and Ba.  Further, the plots of PC scores were computed in 3D and 2D in Figures 94 and 95, 
respectively.  Component scores indicate how strongly individual core samples are associated 
with each of the components, and thus can be used to determine similarity between samples.  If 
core samples have a similar elemental composition, they will have similar component scores and 
therefore have similar chemical change.  Figures 94 and 95 showed two circles of clusters in the 
PC plot: one for a background core and another for six cores, implying that (1) a background 
core behaves differently from six core samples and (2) six core samples behave similarly. 
Table 16 
The components loadings obtained from a PCA carried out on the elemental concentrations of 
the pre-impoundment of five cores in the east and west transects with a background core 
 PC1 PC2 PC3 PC4 PC5 PC6 
Variance explained 54.0% 10.9% 5.9% 5.9% 4.7% 4.0% 
Co .968      
Fe .942      
Cu .908      
Ni .903      
Cr .897      
Ti .890      
Zn .883      
Mn .878      
K .875      
As .853      
Pb .832      
Sc .827      
Cd .816      
Sn .788      
Ce .782      
Nd .766 .550     
La .754 .505     
Y .743 .512     
Sr .683      
Ca .644   -.497   
Na .608 -.485  .452   
Sb .586 -.499     
Al .560   .448   
Th .543    .418  
Mg  .702  .418 -.410  
U .466 .559 -.502    
Ba  .473 .459    
Zr   .454 .415 .554  




Figure 92 Scree plot obtained from a PCA carried out on the elemental concentrations of the pre-
impoundment of five cores in the east and west transects with a background core. Out of six 
components, of which eigenvalues were higher than one, a peak in points of the first two 
principal components was detected in the scree plot, followed by a drop-off in variance for the 











Figure 93 Loading plot obtained from a PCA carried out on the elemental concentrations of the 
pre-impoundment of five cores in the east and west transects with a background core. No trend 
was detected in the concentrations of elements in the pre-impoundment sediments of all six cores 






Figure 94 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the pre-impoundment of five cores in the east and west transects with a background core in 3D.  
Two circles of clusters were shown in the PC plot: one for a background core and another for 
five cores, implying that (1) a background core behaves differently from six core samples and (2) 
pre-impoundment five cores cluster together. This is evidence to use the pre-impoundment as a 





Figure 95 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the pre-impoundment of five cores in the east and west transects with a background core in 2D.  
Two circles of clusters were shown in the PC plot: one for a background core and another for six 
cores, implying that (1) a background core behaves differently from six core samples and (2) six 




PCA on the elemental concentrations of the pre-impoundment of five cores in the east and 
west transects of Crawdad Cove Roads without a background core 
Another PCA was conducted on the elemental concentrations of the pre-impoundment of 
five cores in the east and west transects without a background core.  The first six components, of 
which eigenvalues had higher than one, were extracted explaning a cumulative variance in the 
data of 84.0% in Table 17.  Loadings above the critical threshold of 0.4 are shown, with those 
above 0.6 in bold.  Out of six, the first two to three components fell within the sharp descent in 
the scree plot in Figure 96.  The variables of all elements, except for Na, Mg, Al, Se, Zr, Sb, Ba, 
and Th, scored above 0.4 fell into the first component.  No specific trend was detected in the 
loading plot in Figure 97.  The plots of scores showed that the pre-impoundment of five cores far 
apart from each other in Figure 98 (3D) and Figure 99 (2D).  This confirms that no similarity 
among the pre-impoundment of five cores, and this validates the pre-impoundment before Lake 


















The components loadings obtained from a PCA carried out on the elemental concentrations 
of the pre-impoundment of five cores in the east and west transects without a background 
core 
 PC1 PC2 PC3 PC4 PC5 PC6 
Variance explained 39.4% 16.6% 9.7% 8.3% 5.8% 4.2% 
Co .941      
Ni .931      
Zn .906      
Cu .885      
Ce .819      
Fe .818 .479     
Pb .811      
Sc .796      
Sr .747      
Ca .744      
Mn .741  -.454    
Nd .690 -.550     
La .672 -.472     
Cr .670 .524 -.476    
As .654   -.425   
Ti .601 .554 -.473    
Cd -.455      
Sn .412      
Mg  -.815     
U .449 -.722     
Y .630 -.643     
Ba  -.635     
Na  .561  .500   
Sb  .493 .487    
K .427  .717    
Al    .866   
Th     .746  
Zr     .699  





Figure 96 Scree plot obtained from a PCA carried out on the elemental concentrations of the pre-
impoundment of five cores in the east and west transects without a background core. Out of six 
components, of which eigenvalues were higher than one, a peak in points of the first two 
principal components was detected in the scree plot, followed by a drop-off in variance for the 






Figure 97 Loading plot obtained from a PCA carried out on the elemental concentrations of the 
pre-impoundment of five cores in the east and west transects without a background core. No 
trend was detected in the concentrations of elements in the pre-impoundment sediments of all six 








Figure 98 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the pre-impoundment of five cores in the east and west transects without a background core in 
3D. This plot shows six cores scattered far apart from each other.  This confirms that no 
similarity among the pre-impoundment sediments of six cores and validates the pre-









Figure 99 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the pre-impoundment of five cores in the east and west transects without a background core in 
2D. This plot shows six cores scattered far apart from each other.  This confirms that no 
similarity among the pre-impoundment sediments of six cores and validates the pre-












PCA on the elemental concentrations of the post-impoundment sediments of six cores in the 
east and west transects of Crawdad Cove Roads with a background core 
The elemental concentrations of the post-impoundment sediments of six cores in the east 
and west transects of Crawdad Cove Road with a background core were analyzed.  Six 
components, of which eigenvalues were higher than one, were extracted explaning a cumulative 
variance in the data of 84.3% in Table 18.  Loadings above the critical threshold of 0.4 were 
shown, with those above 0.6 in bold.  The scree plot in Figure 100 narrowed down to the first 
two components within the sharp descent.  The first component accounted for 49.4% of the total 
variance, the second for 11.4% and the third for 9.3%.  In total, the first three principal 
component axes (PCAs) accounted for 70.1% of the total variance of all variables.  The first 
component was loaded with Na, Al, K, Ca, Sc, Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Sr, Y, Zr, Cd, 
Sn, Sb, La, Ce, Nd, Pb, Th, and U whereas the second component was loaded with Mg, Y, Nd, 
and U.  The third component was loaded with Ba, La, and Ce. 
For these data set, varimax rotation was used to generate the principal component 
loadings to display the contribution of the coefficients which were multiplied with variables to 
create the respective principal component.  As a result, each component has a small number of 
large loading and a large number of small loadings.  This will simply the interpretation, of which 
elements are correlated.  Element that are the closest to each other represent correlated variables.  
The principal component loadings were plotted in the loading plot in Figure 101, but there was 
no correlation among the elements in the six cores in the east and west transects and a 
background core.  The plots of PC scores in 3D (Figure 102) and 2D (Figure 103) showed that 
although the pre-impoundment sediments of six cores were clustered, they did not cluster with a 
background core.  This means that (1) six cores do not behave similarly with regards to a 
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background core and (2) six cores behave similarly to each other.  The variability among six 
cores from Crawdad Cove relatively close to each other does not only validates the post-
impoundment sediments in six cores from Crawdad Cove, but it also indicates that a background 
core had never been submerged under lake.  In order to see the variability of elements in the 
post-impoundment sediments, a PCA was again carried out on the elemental concentrations of 
the post-impoundment sediments of six cores without a background core. 
Table 18 
The rotated components loadings obtained from a PCA carried out on the elemental concentrations 
of the post-impoundment sediments of six cores in the east and west transects with a background 
core 
 PC1 PC2 PC3 PC4 PC5 PC6 
Variance explained 49.4% 11.4% 9.3% 5.4% 5.1% 3.7% 
Cr .894      
Ti .884      
La .818    .429  
Sc .800      
Fe .799      
Ce .798      
Nd .792    .419  
Co .769  .485    
Mn .757      
Pb .739      
Ni .717 .564     
Zn .648 .538     
Y .573   -.457 .425  
Cu .405 .812     
Ca  .802     
U  .796     
Ba  -.570 -.420    
Sr  .496 .418    
Cd   .834    
Sb   .742    
As .567  .683    
Sn .448 .475 .492    
Mg    -.872   
Zr    .629   
Th     .791  
Se     -.642  
Al      .895 
K   .538   .558 





Figure 100 Scree plot obtained from a PCA carried out on the elemental concentrations of the 
post-impoundment sediments of six cores in the east and west transects with a background core. 
Out of six components, of which eigenvalues were higher than one, a peak in points of the first 
three principal components was detected in the scree plot, followed by a drop-off in variance for 




Figure 101 Loading plot obtained from a PCA carried out on the elemental concentrations of the 
post-impoundment sediments of six cores in the east and west transects with a background core. 





Figure 102 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the post-impoundment sediments of six cores in the east and west transects with a background 
core in 3D.  Six cores do not behave similarly with regards to those in a background core.  Six 
cores behave similarly to each other.  This indicates that a background core had never been 





Figure 103 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the post-impoundment sediments of six cores in the east and west transects with a background 
core in 2D.  Six cores do not behave similarly with regards to those in a background core.  Six 
core samples behave similarly to each other.  This indicates that a background core had never 






PCA on the elemental concentrations of the post-impoundment sediments of six cores in the 
east and west transects of Crawdad Cove Roads without a background core 
Principal components analysis in the elemental concentrations of six cores in the post-
impoundment sediments/soils from east and west transects of Crawdad Cove Road without a 
background core indicated that 84.5% of the cumulative variance in the data could be predicted 
by six principal components, of which eigenvalues were above one, in Table 19.  Principal 
components were shown with loadings above 0.4 or below -0.4, with those above 0.6 in bold.  A 
peak in points of the first five principal components was detected in the scree plot in Figure 104, 
followed by a drop-off in variance for the remainder of the principal components.  Looking back 
to the Table 19, the first three principal components were detected having a lesser correlation but 
a much higher variance than the rest of the principal components.  The first component 
accounted for 37.6% of the total variance, the second for 17.5% and the third for 12.2%.  
Proportions of variance explain how much variance in the observations can be accounted with 
each principal component – a higher value indicates that the principal component accounts for 
more variation in the data than lower values.   
Three components were plotted against each other in 3D in the loading plot (Figure 105).  
Observing high positive loadings associated to specific variables (elements) means that these 
variables (elements) contribute positively to this principal component, and vice versa; hence, 
elements scoring high in Table 19 will tend to have higher principal component scores.  
Elements, which were the closest to each other, represent correlated variables and encircled in 
black in the loading plot.  The first component was loaded with elements commonly found in 
ferromanganese deposits, e.g. Na, Sc, Ti, Cr, Mn, Fe, Co, Ni, Zn, As, La, Ce, Nd, and Pb.  
Ferromanganese deposits are frequently enriched with rare-earth elements (REE), e.g. La, Ce, 
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and Nd (Fleet, 1983; Nath, Balaram, Sudhakar, and Plüger, 1992) and transition metals, e.g. Sc, 
Ti, Cr, Mn, Fe, Co, Ni, Zn (Calvert and Cronan, 1978).  Arsenic and lead are strongly absorbed 
by oxides of iron and manganese, leading to their enrichment in ferromanganese nodules (Plant 
et al., 2004).  This represents the influence of the transformation of sediments to soils on element 
variability from Lake Mead drying.  The second component was loaded with Ca, Ni, Cu, Zn, Sr, 
Y, Ba, and U; and, the third component was loaded with Cd and major cation (Na, Al, and K).   
The principal component scores were computed as the responses weighted by the 
principal component loadings to explain the data set with less variables in 3D (Figure 106) and in 
2D (Figure 107).  In this Figure, the following were detected: (1) clustering of the post-
impoundment sediments of cores (T1-0 and T2-0) collected at the water’s edge in both the east 
and west transects, (2) clustering of the post-impoundment sediments of cores (T1-1, T1-2, T2-1, 
and T2-2) from the middle point and farthest inland far apart from the clustering of the post-
impoundment sediments of cores (T1-0 and T2-0) from the water’s edge in both the east and 
west transects, and (3) clustering of the post-impoundment sediments of T1-1 and T1-2 cores in 
the same transect are close to each other, whereas clustering of the post-impoundment sediments 
of T2-1 and T2-2 cores in the same transect are close to each other.  In conclusion, six cores 
from east and west transects of Crawdad Cove Road were influenced during the transformation 







The rotated components loadings obtained from a PCA carried out on the elemental 
concentrations of the post-impoundment sediments of six cores in the east and west transects 
without a background core 
 PC1 PC2 PC3 PC4 PC5 PC6 
Variance explained 37.6% 17.5% 12.2% 8.3% 4.9% 3.9% 
Cr .956      
Ti .948      
Co .919      
Fe .845      
Sc .802      
Pb .798      
Mn .781      
Ni .731 .609     
Ce .668   .548   
La .661   .579   
Nd .622   .570   
Cu  .931     
Sr  .908     
U  .853     
Ca  .838     
Zn .564 .579     
K   .847    
Al   .777    
Na .432  .749    
Cd   .739    
Th    .894   
Se    -.619   
Y  .429  .606 -.405  
Ba  -.407   -.765  
Mg   -.474  -.625  
Zr     .523  
Sb     .517 .502 
As .584     .737 










Figure 104 Scree plot obtained from a PCA carried out on the elemental concentrations of the 
post-impoundment sediments of six cores in the east and west transects without a background 
core. A peak in points of the first six principal components, of which eigenvalues were higher 
than one, was detected in the scree plot, followed by a drop-off in variance for the remainder of 









Figure 105 Loading plot obtained from a PCA carried out on the elemental concentrations of the 
post-impoundment sediments of six cores in the east and west transects without a background 
core in 3D.  Na, Sc, Ti, Cr, Mn, Fe, Co, Ni, Zn, As, La, Ce, Nd, and Pb are loaded in the first 
component and correlated together.  The second component was loaded with Ca, Ni, Cu, Zn, Sr, 













Figure 106 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the post-impoundment sediments of six cores in the east and west transects without a background 
core in 3D.  Two clusters were shown: a cluster of two cores from the water’s edge (T1-0 and 
T2-0) in the east and west transects and another cluster of other four cores (T1-1, T1-2, T2-1, and 
T2-2) from the middle point and farthest inland.  T1-1 and T1-2 cores in the same transect are 
close to each other, whereas clustering of the post-impoundment sediments of T2-1 and T2-2 
cores in the same transect are close to each other.  There is a strong correlation between T1-0 and 
T2-0 cores.  Another correlation is shown among T1-1, T1-2, T2-1, and T2-2 cores.  T1-1 and 
T1-2 cores in transect 1 are correlated to each other, whereas T2-1 and T2-2 cores are correlated 







Figure 107 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the post-impoundment sediments of six cores in the east and west transects without a background 
core in 3D.  Two clusters were shown: a cluster of two cores from the water’s edge (T1-0 and 
T2-0) in the east and west transects and another cluster of other four cores (T1-1, T1-2, T2-1, and 
T2-2) from the middle point and farthest inland.  There is a strong correlation between T1-0 and 
T2-0 cores.  T1-1, T1-2, T2-1, and T2-2 cores are relatively correlated.  Further, T1-1 and T1-2 
cores in transect 1 are correlated to each other, whereas T2-1 and T2-2 cores are correlated each 





PCA on the correlation in the concentrations of elements in the post-impoundment 
sediments of three cores in the eastern transect (Transect 1) of Crawdad Cove Road with 
no background core 
A PCA in the correlation in the concentrations of elements in the post-impoundment 
sediments of three cores in the eastern transect (Transect 1) of Crawdad Cove Road with no 
background core indicated that 86.4% of the cumulative variance in the data could be predicted 
by seven principal components in Table 20.  Principal components were only shown with 
loading above 0.4 or below -0.4, with those above 0.6 in bold.  A peak in points of the first three 
principal components was detected in the scree plot in Figure 108, followed by a drop-off in 
variance for the remainder of the principal components.  Looking back to Table 20, the first three 
principal components were detected having a lesser correlation but a much higher variance than 
the rest of the principal components.  The first component accounted for 41.6% of the total 
variance, the second for 18.8% and the third for 10.0%.  In total, the first three principal 
component axes (PCAs) accounted for 70.4% of the total variance of all variables.   
Elements, where scored high in Table 20 and were the closest to each other in the loading 
plot were encircled in black in Figure 109.  Three circles of loadings were drawn for three 
components in Figure 108.  The first component was loaded strongly by S, Ca, Ni, Cu, As, Rb, 
Sr, Cs, and U, and to a lesser extent by Si V, Cr, Co, Zn, Y, Mo, Sb, Te, and Pb.  The second 
component was loaded strongly by Mg, Ti, Mn, Fe, Cr, Co, Mo, Sn, Te, and Ba, and to a lesser 
extent by Si, Ni, Zn, and Cs.  The third component was loaded with Y, Ba, La, Ce, Nd, and Th.  
In the plots of PC scores in 3D (Figure 110) and 2D (Figure 111), two circles of clusters were 
shown: one for the soil cores from the middle point and farthest inland and another for the 




The rotated components loadings obtained from a PCA carried out on the elemental 
concentrations of the post-impoundment sediments of three cores in the east transect (Transect 
1) of Crawdad Cove Road with no background core 
 PC1 PC2 PC3 PC4 PC5 PC6 PC7 
Variance explained 41.6% 18.8% 10.0% 5.3% 4.3% 3.5% 2.9% 
S .919       
Cu .911       
Sr .909       
U .836       
Cs -.830 -.427      
Ni .810 .485      
Ca .794       
As -.766       
Rb .673       
Pb .556       
Ti  .909      
Fe  .847  .408    
Mn  .819      
Co .590 .716      
Cr .599 .712      
Te -.459 -.657      
Sn  .646      
Mg  -.604  -.552    
Ba  -.601 .410     
Mo .541 .601      
Zn .580 .595      
La   .945     
Nd   .910     
Ce   .896     
Th   .832     
Y .537  .779     
K    .871    
Al    .839    
Na    .740  .422  
Zr     .807   
Sb -.412    .586   
V .439    .485   
Sc      .823  
Si -.424 -.421    .751  





Figure 108 Scree plot obtained from a PCA carried out on the elemental concentrations of the 
post-impoundment sediments of three cores in the east transect (Transect 1) of Crawdad Cove 
Road with no background core. Out of seven components, of which eigenvalues were higher than 
one, a peak in points of the first three principal components was detected in the scree plot, 




Figure 109 Loading plot obtained from a PCA carried out on the elemental concentrations of the 
post-impoundment sediments of three cores in the east transect (Transect 1) of Crawdad Cove 







Figure 110 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the post-impoundment sediments of three cores in the east transect (Transect 1) of Crawdad 
Cove Road with no background core in 3D.  Two circles of clusters were shown: one for the soil 
cores from the middle point and farthest inland and another for the sediment core from the 







Figure 111 Plots of PC scores obtained from a PCA carried out on the elemental concentrations 
of the post-impoundment sediments of three cores in the east transect (Transect 1) of Crawdad 
Cove Road with no background core in 2D. Two clusters were shown: one for the soil cores from 



















PCA on the correlation in the concentrations of elements in the post-impoundment 
sediments of three cores in the western transect (Transect 2) of Crawdad Cove Road with 
no background core 
A PCA in the correlation in the concentrations of elements in the post-impoundment 
sediments of three cores in the western transect (Transect 2) of Crawdad Cove Road with no 
background core indicated that 87.0% of the cumulative variance in the data could be predicted 
by six principal components in Table 21.  Principal components were only shown with loading 
above 0.4 or below -0.4, with those above 0.6 in bold.  A peak in points of the first three 
principal components was detected in the scree plot in Figure 112, followed by a drop-off in 
variance for the remainder of the principal components.  Looking back to Table 21, the first three 
principal components were detected having a lesser correlation but a much higher variance than 
the rest of the principal components.  The first component accounted for 42.7% of the total 
variance, the second for 19.6% and the third for 10.5%.  In total, the first three principal 
component axes (PCAs) accounted for 72.8% of the total variance of all variables.   
Elements, where scored high in Table 21 and were the closest to each other in the loading 
plot were encircled in black in Figure 113.  Three circles of loadings were drawn for three 
components in Figure 112.  The first component was loaded strongly by K, Ca, Cu, Sr, Sn, Sb, 
Pt, and U, and to a lesser extent by Na, Sc, Ti, and Cr.  The second component was loaded 
strongly by Na, Al, Ti, Cr, Mn, Fe, and Zr, and to a lesser extent by B, Mg, Sc, Co, La, Ce, and 
Nd.  The third component was loaded by P, Co, Ni, Zn, As, and Pb, and to a lesser extent by Sc, 
Ti, Cr, Mn, and Fe.  In the plots of PC scores in 3D (Figure 114) and 2D (Figure 115), two 
circles of clusters were shown: one for the soil cores from the middle point and farthest inland 




The rotated components loadings obtained from a PCA carried out on the elemental 
concentrations of the post-impoundment sediments of three cores in the west transect 
(Transenct 2) of Crawdad Cove Road with no background core 
 PC1 PC2 PC3 PC4 PC5 PC6 
Variance explained 42.7% 19.6% 10.5% 6.5% 4.3% 3.4% 
Cu .916      
Sn .901      
K .855      
Pt .816      
U .787     .450 
Ca .730    .579  
Sb .686      
Sr .650    .503  
Na -.411 .853     
Zr  .745     
Mn  .738 .510    
Ti -.504 .685 .406    
Cr -.537 .644 .432    
Al  .640  .451   
Fe  .635 .525    
Sc -.545 .551 .460    
Ni   .930    
P   .881    
As   .819    
Zn   .743    
Pb   .737    
Co  .553 .707    
Th    .918   
Y    .888   
Se    -.764   
Nd  .524  .685   
Ce  .535  .679   
La  .520  .623   
Mg  .403  .616   
B  .449  -.604   
Ba     -.610  






Figure 112 Scree plot obtained from a PCA carried out on the elemental concentrations of the 
post-impoundment sediments of three cores in the west transect (Transect 2) of Crawdad Cove 
Road with no background core. Out of six components, of which eigenvalues were higher than 
one, a peak in points of the first three principal components was detected in the scree plot, 







Figure 113 Loading plot obtained from a PCA carried out on the elemental concentrations of the 
post-impoundment sediments of three cores in the west transect (Transect 2) of Crawdad Cove 





Figure 114 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the post-impoundment sediments of three cores in the west transect (Transect 2) of Crawdad 








Figure 115 Plots of PC scores obtained from a PCA carried out on the elemental concentrations 
of the post-impoundment sediments of three cores in the west transect (Transect 2) of Crawdad 















PCA on the correlation in the elemental concentrations in the post-impoundment sediments 
of three cores (T1-1, T1-2, and T2-1) from the same elevation 
A PCA in the elemental concentrations in the post-impoundment sediments of three cores 
(T1-1, T1-2, and T2-1) from the same elevation indicated that 86.4% of the cumulative variance 
in the data could be predicted by seven principal components in Table 22.  Principal components 
were only shown with loading above 0.4 or below -0.4, with those above 0.6 in bold.  A peak in 
points of the first three principal components was detected in the scree plot in Figure 115, 
followed by a drop-off in variance for the remainder of the principal components.  Looking back 
to Table 22, the first three principal components were detected having a lesser correlation but a 
much higher variance than the rest of the principal components.  The first component accounted 
for 48.3% of the total variance, the second for 15.0% and the third for 7.3%.  In total, the first 
three principal component axes (PCAs) accounted for 70.6% of the total variance of all variables.   
Elements, where scored high in Table 22 and were the closest to each other in the loading 
plot were encircled in black in Figure 116.  The first component was loaded strongly by Ca, Sc, 
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Mo, Sn, and Pb, and to a lesser extent by Na, Sr, Zr, La, 
Ce, and Nd.  This matched with a pattern from a PCA carried out on the elemental 
concentrations of the post-impoundment sediments of six cores in the east and west transects 
without a background core.  This suggests the influence of the transformation of sediments to 
soils on element variability from Lake Mead drying.  The second component was loaded strongly 
by Y and heavy elements (La, Ce, Nd, and Th), and to a lesser extent by Ba.  The third 
component was loaded with major elements (Na, Al, and K).  The plots of PC scores in 3D 
(Figure 117) and 2D (Figure 118) showed that the post-impoundment sediments of cores (T1-1, 
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T1-2, and T2-1) from the same elevation lined up together in a cluster, suggesting that these 
cores are similar. 
Table 22 
The rotated components loadings obtained from a PCA carried out on the elemental 
concentrations of the pre-impoundment sediments of three cores (T1-1, T1-2, and T2-1) from 
the same elevation 
 PC1 PC2 PC3 PC4 PC5 PC6 PC7 
Variance explained 48.3% 15.0% 7.3% 5.2% 4.2% 3.6% 2.8% 
Cr .955       
Co .952       
Ni .949       
Ti .926       
Cu .919       
Pb .885       
As .881       
V .877       
Fe .860       
Mn .795       
Zn .781       
Ca .777       
Mo .762       
Sc .754     .442  
Cs -.734       
Sn .658   .574    
Zr .588     .425  
Th  .895      
Y  .814      
La .571 .749      
Nd .586 .742      
Ce .588 .735      
Al   .920     
K   .900     
Na .405  .748     
Mg   -.596 .544    
Sb    .835    
Ba  .409  -.674    
S     .822   
Sr .439    .652   
U     .587   
B      .793  
Si -.485     .631  
Rb       .702 
Te -.425      .613 




Figure 116 Scree plot obtained from a PCA carried out on the elemental concentrations of the 
pre-impoundment sediments of three cores (T1-1, T1-2, and T2-1) from the same elevation. A 
peak in points of the first three principal components was detected in the scree plot, followed by 


















Figure 117 Loading plot obtained from a PCA carried out on the elemental concentrations of the 
pre-impoundment sediments of three cores (T1-1, T1-2, and T2-1) from the same elevation. 










Figure 118 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the pre-impoundment sediments of three cores (T1-1, T1-2, and T2-1) from the same altitude in 
3D.  Three cores (T1-1, T1-2, and T2-1) from the same elevation lined up together in a cluster, 







Figure 119 Plot of PC scores obtained from a PCA carried out on the elemental concentrations of 
the pre-impoundment sediments of three cores (T1-1, T1-2, and T2-1) from the same altitude in 
3D.  Three cores (T1-1, T1-2, and T2-1) from the same elevation lined up together in a cluster, 








PCA in the anions concentrations of the post-impoundment sediments of two cores (T1-0 
and T1-2) in the eastern transect (Transect 1) of Crawdad Cove Road with no background 
core 
A PCA in the elemental concentrations in the post-impoundment sediments of two cores 
(T1-0 and T1-2) in the eastern transect (Transect 1) indicated that 77.2% of the cumulative 
variance in the data could be predicted by two principal components in Table 23.  Principal 
components were only shown with loading above 0.4 or below -0.4, with those above 0.6 in 
bold.  A peak in points of the first two principal components was detected in the scree plot in 
Figure 119, followed by a drop-off in variance for the remainder of the principal components.  
The first component accounted for 58.6% of the total variance and the second for 18.6%. 
Anions, where scored high in Table 23 and were plotted in the loading plot (Figure 119).  
Fluoride, chloride, sulfate, nitrate, and formate were the anions involved in the chemical change 
involved in the post-impoundment sediments of two cores (T1-0 and T1-2) in the eastern transect 
(Transect 1).  This suggests the influence of the transformation of sediments to soils on element 
variability from Lake Mead drying.  In Figure 119, fluoride, chloride, and sulfate clustered 
together on the right side of the plot, implying their strong correlation.  Formate and sulfate were 









The components loadings obtained from a PCA carried out on the anions concentrations of the 
post-impoundment sediments of two cores (T1-0 and T1-2) in the west transect of Crawdad 
Cove Road 
 PC1 PC2 
Variance explained 58.6% 18.6% 
Chloride .906  
Sulfate .896  
Nitrate -.881  
Fluoride .803  
Formate -.656 .482 
Depth  .920 
 
 
Figure 120 Scree plot obtained from a PCA carried out on the anions concentrations of the post-
impoundment sediments of two cores (T1-0 and T1-2) in the west transect of Crawdad Cove 
Road. Two components, of which eigenvalues were higher than one, fall in points of peak in the 





Figure 121 Loading plot obtained from a PCA carried out on the anions concentrations of the 
post-impoundment sediments of two cores (T1-0 and T1-2) in the west transect of Crawdad Cove 
Road. Fluoride, chloride, and sulfate clustered togher on the right side of the plot, implying their 
similarity.  Formate and sulfate were detected in negative loadings.  Depth was in the second 










PCA on the depths, elements and anions concentrations in the post-impoundment 
sediments of a core (T1-0) from the water’s edge in the east transect (Transect 1) of 
Crawdad Cove Road 
A PCA in the depths, elements and anions concentrations in the post-impoundment 
sediments of a core (T1-0) from the water’s edge in the east transect (Transect 1) of Crawdad 
Cove Road indicated that 97.0% of the cumulative variance in the data could be predicted by 
nine principal components in Table 24.  Principal components were only shown with loading 
above 0.4 or below -0.4, with those above 0.6 in bold.  Out of nine components, of which 
eigenvalues were higher than one, a peak in points of the first three principal components was 
detected in the scree plot, followed by a drop-off in variance for the remainder of the principal 
components in Figure 121.  Looking back to Table 24, the first three principal components were 
detected having a lesser correlation but a much higher variance than the rest of the principal 
components.  The first component accounted for 42.7% of the total variance, the second for 
13.3% and the third for 11.4%.  In total, the first three PCAs accounted for 67.4% of the total 
variance of all variables.   
Anions, elements, and depths, where scored high in Table 24 and were plotted in Figure 
122.  A PCA distorts the correlation with some incurving and the loading of those elements 
illustrates the horseshoe effect, which the second component (Component 2) is curved and 
twisted related to the first component (Component 1).  This means variables have unimodal 
rather than linear relationship, and the second component has no meaning; in other words, there 
is no obvious reasons why Pd, Si, and Cs should be at opposite ends of a componenet from 





The components loadings obtained from a PCA carried out on the concentrations of elements, anions, 
and depths in the post-impoundment sediments of a core (T1-0) from the water’s edge of the east 
transect (Transect 1) of Crawdad Cove Road 
 PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 
Variance explained 42.7% 13.3% 11.4% 8.7% 6.1% 4.5% 3.7% 3.6% 3.0% 
Ce .976         
Fe .959         
Nd .957         
La .955         
P .937         
Cr .927         
Al .926         
Mg .922         
Th .895         
Sc .884         
Zr .881         
Ti .881         
K .857 -.457        
Y .850         
Mn .836         
Cu .808 .429        
Sulfate -.780         
Rb .780 -.444        
Na .683 -.470        
Co .641 .493        
U .607 .458 .455       
Zn .568 .500        
Mo .559  -.553       
V .534  -.414    .409   
Fluoride .500      -.477 .437  
Sr  .647 -.420   .492    
Ni  .637 .566       
As .493 .629  -.502      
Sn  .607 .412 -.505      
Sb  .595  -.406      
Cd -.467 -.500   .462     
Depth .501  .743       
Ag -.450  .712       
Cs  -.579 .653       
Pb .530  .540 .532      
Te -.459 -.458 .500       
S -.436  .489 .407      
W    .628  -.523    
Au -.470   .593      
Ba   .471 .538   .516   
Si   .467  .702     
Ca  .418   .543   .475  
Chloride     -.476     
Pd         -.583 




Figure 122 Scree plot obtained from a PCA carried out on the concentrations of elements, 
anions, and depths in the post-impoundment sediments of a core (T1-0) from the water’s edge of 
the east transect (Transect 1) of Crawdad Cove Road.  Out of nine components, of which 
eigenvalues were higher than one, a peak in points of the first six principal components was 





Figure 123 Loading plot obtained from a PCA carried out on the concentrations of elements, 
anions, and depths in the post-impoundment sediments of a core (T1-0) from the water’s edge of 
the east transect (Transect 1) of Crawdad Cove Road.  A PCA distorts the correlation with some 
incurving and the loading of those elements illustrates the horseshoe effect, which the second 
component (Component 2) is curved and twisted related to the first component (Component 1).  
This means variables have unimodal rather than linear relationship, and the second component 
has no meaning; in other words, there is no obvious reasons why Pd, Si, and Cs should be at 
opposite ends of a componenet from Chloride, Sr, Sn, and Sb through U. Thus, it would be 










PCA on the depth and elemental concentrations in the post-impoundment sediments of a 
core (T1-0) from the water’s edge in the east transect (Transect 1) of Crawdad Cove Road 
A PCA in the depth and elemental concentrations in the post-impoundment sediments of 
a core (T1-0) from the water’s edge in the east transect (Transect 1) of Crawdad Cove Road 
indicated that 98.0% of the cumulative variance in the data could be predicted by nine principal 
components in Table 25.  Principal components were only shown with loading above 0.4 or 
below -0.4, with those above 0.6 in bold.  Out of nine components, of which eigenvalues were 
higher than one, a peak in points of the first three principal components was detected in the scree 
plot, followed by a drop-off in variance for the remainder of the principal components in Figure 
123.  Looking back to Table 25, the first three principal components were detected having a 
lesser correlation but a much higher variance than the rest of the principal components.  The first 
component accounted for 42.7% of the total variance, the second for 13.3% and the third for 
11.4%.  In total, the first three PCAs accounted for 69.2% of the total variance of all variables.   
Elements and depths, where scored high in Table 25 and were plotted in Figure 124.  This 
PCA also distorts the correlation with some incurving and the loading of those elements 
illustrates the horseshoe effect, which the second component (Component 2) is curved and 
twisted related to the first component (Component 1).  This means variables have unimodal 
rather than linear relationship, and the second component has no meaning; in other words, there 
is no obvious reasons why Pd, Si, and Cs should be at opposite ends of a componenet from Sr, 







The components loadings obtained from a PCA carried out on the elemental concentrations and 
depths in the post-impoundment sediments of a core (T1-0) from the water’s edge of the west 
transect of Crawdad Cove Road 
 PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 
Variance explained 43.7% 13.5% 12.0% 8.7% 6.1% 4.6% 3.6% 3.2% 2.6% 
Ce .974         
Fe .960         
Nd .957         
La .954         
P .935         
Cr .925         
Al .922         
Mg .922         
Th .899         
Sc .884         
Zr .883         
Ti .877         
K .851 -.468        
Y .845         
Mn .840         
Cu .811 .429        
Rb .770 -.451        
Na .687 -.461        
Co .660 .528        
U .611 .487 .428       
Zn .585 .464        
V .536  -.434    .420   
Ni  .694 .486       
Sb  .647        
As  .644  -.480      
Sn  .632  -.583      
Sr  .606 -.507   .456    
Depth .504  .766       
Ag -.429  .704       
Cs  -.516 .689       
Te -.461 -.422 .591       
Mo .546  -.556 .404      
Pb .527  .555 .494      
S -.432  .491 .404      
W    .660  -.524    
Au -.486   .555      
Si   .469  .717     
Ca     .623     
Cd -.459 -.427   .537     
Ba   .515 .505   .534   
Hg       .446 -.418  




Figure 124 Scree plot obtained from a PCA carried out on the depths and elemental 
concentrations in the post-impoundment sediments of a core (T1-0) from the water’s edge of the 
west transect of Crawdad Cove Road. Out of nine components, of which eigenvalues were higher 
than one, a peak in points of the first three principal components was detected in the scree plot, 






Figure 125 Loading plot obtained from a PCA carried out on the depths and elemental 
concentrations in the post-impoundment sediments of a core (T1-0) from the water’s edge of the 
west transect of Crawdad Cove Road.  This PCA also distorts the correlation with some 
incurving and the loading of those elements illustrates the horseshoe effect, which the second 
component (Component 2) is curved and twisted related to the first component (Component 1).  
This means variables have unimodal rather than linear relationship, and the second component 
has no meaning; in other words, there is no obvious reasons why Pd, Si, and Cs should be at 
opposite ends of a component from Sr, Sn, and Sb through U. Thus, it would be difficult to make 










PCA in the fingerprint (the concentrations of elements, anions, moisture contents, Eh, and 
pH) of a sediment core column (T1-0) from the water’s edge of the transect on the eastern 
transect of Crawdad Cove Road 
A PCA in a fingerprint of the concentrations of elements, anions, moisture contents, Eh, 
and pH through a sediment core column (T1-0) from the water’s edge of the transect on the 
eastern transect of Crawdad Cove Road was conducted.  The coefficients of correlation between 
the variables and the components were computed in Table 26.  Nine components, of which 
eigenvalues were higher than one, were extracted explaning a cumulative variance in the data of 
96.5%.  Principal components were only shown with loading above 0.4 or below -0.4, with those 
above 0.6 in bold.  The scree plot narrowed down to the first two to three principal components 
which fell within a sharp peak in points in Figure 126, followed by a drop-off in variance for the 
remainder of the principal components.  Going back to Table 26, the first component accounted 
for 40.8% of the total variance and the second for 12.8%.  In total, the first two PCAs accounted 
for 53.6% of the total variance of all variables.   
The first component was loaded strongly by Na, Mg, Al, P, K, Sc, Ti, Cr, Mn, Fe, Cu, 
Rb, Y, Zr, La, Ce, Nd, Th and sulfate, and to a lesser extent by S, V, Zn, Mo, and Au.  S and 
sulfate (SO4
2-) have negative loadings on the first component, given that these are components of 
sulfide concentrated sediments and increase in concentration in anoxic lake sediments which are 
exposed to the atmosphere and become oxidized.  This suggests two points: (1) this component 
represents the transformation of anoxic lake sediments to soils induced by Lake Mead drying and 
(2) this component validates sulfide content of lake sediments which are generally abundant 
under anoxic conditions.  Na, Mg, Al, P, K, Sc, Ti, Cr, Mn, Fe, Cu, Zn, Rb, Y, Zr, Mo, La, Ce, 
Nd, and Th showed positive correlations with this component, suggesting that the variability of 
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these parameters may be dependent upon the oxidation of anoxic sediments to soils in drying 
Lake Mead or on the presence of sulfide in lake sediments.  Co, Ni, As, Zn, Sn, and Sb, and to a 
lesser extent by Cu and U showed strong loadings on the second component.  This component 
represents the influence of potential anthropogenic sources on elemental variability as all these 
elements are frequently associated with contaminant inputs.   
Table 26 
The rotated components loadings obtained from a PCA carried out on the concentrations of 
elements, anions, moisture contents, Eh, and pH through a sediment core column (T1-0) from 
the water’s edge of the transect on the east side of Crawdad Cove Road 
 PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 
Variance 
explained 
40.8% 12.8% 10.2% 9.7% 6.5% 5.6% 4.0% 3.9% 3.0% 
Fe .975         
Th .963         
P .963         
Al .958         
K .933         
Ti .932         
Y .897         
Ce .892         
Sc .886         
Mg .884         
La .858         
Na .850     -.450    
Cr .837         
Nd .836         
Zr .799         
Rb .779    -.459     
Sulfate -.755   -.412      
Mn .751  .447       
Cu .631 .432        
Au -.569     .552    
Sn  .913        
Co  .870        
Sb  .862        
As  .844        
Zn .421 .731        
Ni  .720      -.435  
U  .586  .427      
Cs   -.909       
Mo .527  .762       
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Table 26 (Cont’d) 
The rotated components loadings obtained from a PCA carried out on the concentrations of 
elements, anions, moisture contents, Eh, and pH through a sediment core column (T1-0) from 
the water’s edge of the transect on the east side of Crawdad Cove Road 
 PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 
Te   -.732       
Sr   .702       
Pd   -.648       
Ag   -.500   -.417    
Eh    -.954      
Ba    .906      
Pb    .638     .436 
pH     -.800     
S -.475    .753     
Moisture content     .641  -.597   
Si      -.822    
Chloride      .791    
Cd      -.618 -.463   
Fluoride       .830   
W    .475   .719   
V .540       .789  
Ca        .641  





Figure 126 Scree plot obtained from a PCA carried out on the fingerprint (the concentrations of 
elements, anions, moisture contents, Eh, and pH) of a sediment core column (T1-0) from the 
water’s edge of the transect on the east side of Crawdad Cove Road. Out of nine components, of 
which eigenvalues were higher than one, a peak in points of the first three principal components 











DISCUSSION OF LAKE MEAD RESULTS AND IMPLICATIONS FOR OTHER DRYING 
LAKES 
A number of lakes in the world are drying, mainly from growing water demand due to 
rural-to-urban migration, long-term drought, water resource management practices, and climate 
change.  Lake Mead represents an exorheic, managed reservoir near the border of the Las Vegas 
metropolitan area, Nevada, between the states of Nevada and Arizona, outflowing into Lake 
Mohave. 
In summary, chemical fingerprints of lake sediments and nearby land soils were 
established by the analysis of 44 chemical elements and properties such as moisture, Eh, pH, and 
leachable anions.  The fingerprints were used to investigate the chemical changes occur in drying 
lake by analyzing the chemical concentrations based on PCA.  PCA results show that (1) every 
one of the six cores had its individual fingerprint using PCA; (2) six cores did not behave 
similarly with regards to those in a background core; (3) when the three east transect cores were 
processed, the water core clustered differently than the two inland cores, the two inland cores at 
the same elevation clustered together, corresponding to the same time out of water; and, (4) 
when the three west transect cores were processed, all three cores clustered differently.  The 
western three cores were collected at different elevations and the farthest core was out of water 
for the longest time.  The fingerprints of the more inland cores were different than the 
fingerprints in the cores at the water’s edge along the eastern and western transects of Crawdad 
Cove Road at Lake Mead.  Hydride-forming elements such as As, Se, Sn, Sb, and Hg were too 
low to quantitate, far below natural abundance.  Higher concentrations of fluoride, chloride, and 
sulfate were found in leaches of the dry sediment of the underwater sediment core material, than 
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the inland soil cores in the eastern transect of Crawdad Cove Road.  Higher concentrations of 
fluoride, chloride, and sulfate were found in the interstitial water and leaches of the dry sediment 
of the underwater sediment core in the eastern transect of Crawdad Cove Road than in the 
surrounding lake water reported by Las Vegas Valley Water District. 
The research is based on a number of assumptions that must be considered when 
assessing the implications of these results for other drying lakes.  First, the time that the current 
lake sediments at the shoreline were underwater or out of the water was assumed to be congruent 
with, and therefore could be validated by historical lake water level records.  Second, lake 
sediments were assumed to have accumulated only when the location was underwater.  That is, 
they were assumed not to be affected by any localized standing water or unusual drainage.  
Finally, it was assumed that no additional air pollutants such as gases and aerosol particles were 
deposited from the atmosphere to the surface when the lake sediments were out of the water. 
Observations from this study 
Because of the large amount of data obtained in this study (approximately 10,000 
elemental concentrations and other chemical properties), Principal Component Analysis (PCA) 
was used to look for correlations between the sediment/soil cores or clustering.  The two water 
cores clustered and the four inland cores clustered with respect to the sampling elevation (height 
above mean sea level).  In transect one, or the eastern transect of Crawdad Cove Road, the 
majority of the 44 chemical elements had their highest concentrations in the core taken from 
under the water and lower concentrations in the two inland cores.  This is visually evident in 
Figures 36-51 for the two transects.  The element concentrations for two cores from transect one 
are compared in Table 27.  Core T1-0 was taken under lake water, and core T1-1 was taken 




Comparison of T1-0 (5.5-10.5 cm) and T1-1 (0-5cm) 
Elements T1-0 (5.5-10.5 cm) T1-1 (0-5cm) 
Li NA 15.9 ± 0.5 
B NA 5196 ± 7 
Na 4570 ± 50 11220 ± 80 
Mg 7010 ± 40 1690 ± 10 
Al 30900 ± 300 26000 ± 200 
P 530 ± 10 282 ± 5 
S 4200 ± 200 200 ± 100 
K 7730 ± 60 13400 ± 100 
Ca 67900 ± 200 31700 ± 100 
Sc 4.3 ± 0.1 6.6 ± 0.1 
Ti 1670 ± 10 2542 ± 5 
V 50 ± 10 30 ± 10 
Cr 26.1 ± 0.5 23.5 ± 0.2 
Mn 336 ± 2 523 ± 6 
Fe 13780 ± 90 20640 ± 40 
Co 4.7 ± 0.1 4.71 ± 0.04 
Ni 11.5 ± 0.2 6.7 ± 0.1 
Cu 11.4 ± 0.2 4.3 ± 0.1 
Zn 52.0 ± 0.4 35 ± 1 
As 1.4 ± 0.1 6.5 ± 0.1 
Se <1.1 x 10-2 <4.2 x 10-3 
Rb 54 ± 1 41 ± 1 
Sr 760 ± 2 270 ± 2 
Y 10.9 ± 0.1 3.76 ± 0.04 
Zr 79.2 ± 0.9 58.1 ± 0.6 
Mo 5 ± 1 4 ± 1 
Pd < 8 < 8 
Ag < 6 < 6 
Cd < 8.2 x 10-3 < 3.4 x 10-3 
Sn 0.56 ± 0.04 0.79 ± 0.02 
Sb 0.13 ± 0.03 0.57 ± 0.02 
Te < 38 < 38 
Cs < 12 17 ± 2 
Ba 500 ± 10 451 ± 1 
La 20.2 ± 0.2 11.1 ± 0.1 
Ce 46.2 ± 0.7 23.3 ± 0.2 
Nd 19.5 ± 0.3 9.7 ± 0.2 
W < 50 < 50 
Pt NA < 1.0 x 10-4 
Au < 15 < 15 
Hg < 8 < 8 
Pb 13.0 ± 0.3 12.5 ± 0.1 
Th 5.59 ± 0.03 2.29 ± 0.02 
U 2.65 ± 0.02 1.56 ± 0.02 
NA = Not Available 
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of the inland core (T1-1) from 0 cm to 5 cm or about from 2006 to 1996 for the elements, and, 
for the water core (T1-0) from 5.5 cm to 10.5 cm also from 2006 to 1996.  The sampling 
approximates the same deposition time, assuming 0.5 cm of sediment per year.  Higher 
concentrations of Mg, Al, P, S, Ca, V, Cr, Ni, Cu, Zn, Rb, Sr, Y, Zr, Ba, La, Ce, Nd, Pb, Th, and 
U are found in core T1-0 than core T1-1. 
The redox potential of the water core (T1-0) is -400 mV.  According to a series of 
reduction reactions in Figure 8 on page 22, the core is highly anoxic sediment and predominated 
by H2S that was detected at the field.  Between -200 mV and -100 mV, SO4
2- reduces to S2- or 
HS-, which would precipitate many elements (if available as cations) to form insoluble sulfides 
such as ZnS, CdS, PbS, FeS2, FeS, CoS2, NiS2, CuS2, and ZnS2 (Bell, 1969; Bailey and 
Beauchamp, 1971; Parr, 1969).  The sulfate reduction and associated precipitation processes 
under reducing conditions may be responsible for the high concentrations of Mg, Al, P, S, Ca, V, 
Cr, Ni, Cu, Zn, Rb, Sr, Y, Zr, Ba, La, Ce, Nd, Pb, Th, and U in core T1-0 (Vaughan and Tossell, 
1983; Wilderlund and Ingri, 1995).  On the other hand, manganese concentration is higher in the 
inland core (T1-1) than in the water core (T1-0).  Under oxidizing conditions, manganese is 
insoluble hydrous oxide and becomes immobile.  Greatly influenced by changes in redox 
conditions, manganese confirms the chemical change due to drying lakes. 
In addition to decreasing elemental concentrations at Lake Mead, Table 27 supports that 
the concentrations in the inland cores are higher for the hydride forming elements such as 
arsenic, tin, and antimony.  Under anoxic (reducing) conditions indicted by hydrogen sulfide, the 
hydride forming elements can escape in volatile hydride forms to the atmosphere as the anoxic 
sediments are exposed to air.  Thus, the concentrations of hydride forming elements may be low 
in the water core.  However, examining the chemical fingerprints of the water core was beyond 
221 
 
the scope of this research.  Future work could search for the evolution of gases, including SnH4, 
SeH2, SbH3, AsH3, GeH4, and PbH4 at Lake Mead. 
Several phenomena responsible for the decrease in concentration at Lake Mead and at 
drying lakes worldwide: 
The chemical changes observed in this study in former lake sediments that had been 
exposed to the air for varying amount time were presumed to be a function of changing redox 
conditions in the sediments.  Anoxic lake sediments are exposed to the air and become oxidized.  
There are several other possible explanations for the differences in chemical fingerprints that 
must be further considered when extrapolating the findings of this study to other drying lakes.  
The decrease in concentrations of Lake Mead and at drying lakes worldwide may be affected by 
broader environmental conditions beyond the changes in redox conditions.  These include: 
1. Wind erosion of the surface material after the lake sediment is beached and dried under 
the sun.  Violent wind storms occur periodically in the desert environment transporting 
dried and contaminated sediments off the lake shore.  
2. Water erosion of the surface material after the lake sediments are dried and re-submerged 
when the lake water level rises above the elevation of the top land soil.  
3. Dissolution of the surface material after the lake sediments are dried, changing the redox 
conditions from reducing to oxidizing thereby creating soluble species of the elements 
analyzed.  
4. Rapid growth of green plants in the mudflats left after the water level receded that could 
affect the surface and root zone by both taking up chemical elements from drying 




Data supporting any of the above phenomena 
The data from this study, however, does not support wind erosion as an explanation for 
the observed results.  When the concentrations of the natural abundance in the earth's crust of the 
elements under investigation are divided by the concentrations in the cores, [NA]/[Ccore], three 
peaks appear in plots of the [NA]/[Ccore] on the y-axis vs. the depth in the cores on the x-axis.  
This means that the concentrations of the elements decreased for some reason.  Peaks occur in 
time after the water level receded and then rose.  There are three oscillations in the graphs: when 
the lake was first filled past the elevation of the sampling locations; and twice again following 
water level went down past the sampling locations for a few years and rose again past the 
elevations of several of the inland cores.  This rise in the ratio is caused by a decrease in the core 
concentrations of the elements in the denominator of [NA]/[Ccore], suggesting either water 
erosion or dissolving chemicals in the surface material as the water level rose.  Further, there is 
ample evidence of fast vegetation growth on the mudflats at Crawdad Cove as shown in Figure 
127.  Plant colonization throughout the newly exposed lake shoreline may help remediate lake 
sediments’ chemical contaminants by absorbing chemical elements to the roots of plants.  
However, examination of the effect of plant growth is beyond the scope of this research.  Future 
work assessing the release of chemical elements from anoxic sediments to the plant roots at 










(a) Before (June 24, 2016) 
 
(b) After four months (October 28, 2016) 
 
(c) After five months (November 22, 2016) 
Figure 127 Photographs of before (June 24, 2016), after four months (October 28, 2016), and 
after five months (November 22, 2016) receding Lake Mead at Crawdad Cove.  The arrows are 




Other potential uses of method used in this research 
Several methods in this study could be potentially used for the future research.  
Determination of the [NA]/[Ccore] values in dry or wet cores could be applied to lakes where 
cyclic drying and refilling or partial refilling is suspected to have occurred.  Successive peaking 
of the [NA]/[Ccore] values in the cores would substantiate the suspicion.  Conversely, the ratios 
could be determined where drying and filling are known to have occurred, documenting the 
cyclic drying/filling and observing if changes in baseline concentrations have occurred.  Like 
Aral Sea, Dead Sea, Lake Chad, and Lake Urmia that are the well-known large source of dust, 
element fingerprinting of dust from drying lakes that are known to be the source of toxic 
elements like selenium, arsenic and lead can be analyzed to document if all of the elements 
present in the surface material of the lake are mobilized by wind storms or just selenium, arsenic 















SUMMARY HIGHLIGHTS OF THIS WORK 
A list of highlights is shown below: 
Table 28 
Highlights in the study 
1 The sediment core (T1-0) from the sediment-water interface at Crawdad Cove was of pH 
neutral and highly anoxic, ranging between -398.2 mV and -12.8 mV. 
2 In the eastern transect, twenty-eight elements, Al, P, S, Ca, Sc, Cr, Mn, Fe, Co, Ni, Cu, 
Zn, Se, Sr, Y, Mo, Pd, Ag, Cd, La, Ce, Nd, W, Au, Hg, Pb, Th and U, had their highest 
concentrations in the underwater sediment core (T1-0) and lower concentrations the 
inland soil cores.   In the western transect, eleven elements, e.g. Al, P, S, Ca, Sc, Cu, Sr, 
Sn, Sb, Pt, and U, (vs twenty-eight in T1-0 core) had their highest concentrations in the 
underwater sediment core (T2-0) and lower concentrations the inland soil cores. 
3 The concentrations of the elements plotted against core depth showed excursions or peaks 
at the depth which coincided with the time of lake impoundment in 1935.   
• The concentrations of elements, e.g. Mg, P, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, La, 
Ce, Nd, Pb, and Th in the sediment core (T1-0) were consistent below 41.0 cm depth, 
where lake was impounded in 1936, at the water’s edge of the transect on the east 
side of Crawdad Cove Road.  Thus, the part of T1-0 below 41.0 cm represented the 
background level or pre-impoundment sediments.   
• Positive excursions in the concentrations of some elements, e.g. Ti, Mn, Fe, Co, La, 
Ce, Nd, and Th, were detected at 30.0 cm depth, where sediment accumulation 
started in 1938 after Lake Mead impoundment, in the soil core (T1-1) from the 
middle point of the transect on the east side of Crawdad Cove Road.   
• Positive excursions in the concentrations of other elements, e.g., Ti, Mn, Fe, Y, Zr, 
Mo, Ba, La, Ce, and Nd, were detected at 30 cm core depth, where sediment 
accumulation started in 1983 after Lake Mead impoundment, in the soil core (T1-2) 
from the farthest inland of the transect on the east side of Crawdad Cove Road. 
• Negative excursions in the concentrations of certain elements, e.g. Mg, P, Ca, Ti, Cr, 
Mn, Fe, Co, Ni, Cu, Zn, As, Pb, and U, were also detected at 30.0 cm core depth, 
where sediment accumulation started in 1938 after Lake Mead impoundment, in the 
soil core (T2-1) from the middle point of the transect on the west side of Crawdad 
Cove Road.   
4 Polonium-210 dating established a sedimentation rate of 0.5 cm/year, which allowed an 
estimation of the depth-calendar date, which allowed one to calculate the depth which 
coincided with when the lake impoundment in 1935.  Data was categorized as pre- or 
post- impoundment material. 
5 When the element concentrations were normalized to the element natural abundances on 
earth (NA/In Core) and plotted against core depth for the middle core on the western 
transect, the concentrations of 20 elements (B, Mg, P, Ca, Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, 
As, Y, Sn, La, Ce, Nd, Pb, and Th) in a soil core of middle point in the western transect of 




Table 28 (Cont’d) 
Highlights in the study 
 • The first peak at 47 cm depth coincided with the initial filling of Lake Mead in 1935.  
At the time of the first peak, the natural soil was exposed continuously for the first 
time to fresh water and some of the elements, most likely with soluble compounds, 
dissolved causing the concentrations to decrease and ratio to rise. 
• The second peak at 30 cm depth is consistent with the time of a refilling of the lake 
(1957) and the third peak at 25 cm depth coincided with the last filling of the lake 
(1966). 
• The patterns in the ratios of natural abundance over elemental concentrations of T2-1 
were also seen to a lesser degree when normalizing the element concentration to the 
iron concentrations. 
• These peaks provide another way of core dating or calculating the sedimentation rate.  
The sedimentation rate matches with that from Polonium-210 dating method and can 
be computed by dividing the depth of peak over the year that lake filling or 
sedimentation has started between each peak based on historical records of Lake 
Mead water levels. 
6 The highest concentrations of multiple elements, e.g. Li, B, Na, Mg, Al, P, S, K, Ca, Sc, 
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Rb, Sr, Y, Zr, Mo, Pd, Ag, Cd, Sn, Sb, Te, Cs, 
Ba, La, Ce, Nd, W, Pt, Au, Hg, Pb, Th, and U, is observed in the post-impoundment 
sediment core at the water’s edge in the east and west transects of Crawdad Cove Road, 
as a result of the transition from the oxidation of anoxic (reducing) sediment and the 
deposition of elements that are mobilized during runoff events. 
7 Every one of the six cores had its individual fingerprint.  Six cores do not behave 
similarly with regards to those in a background core.  The sediment cores at the water’s 
edge clustered differently that the two inland cores, the two inland cores are at the same 
elevation and this corresponds to the spending the same time out of water. 
8 When all six the post-impoundment core materials were processed using PCA, the near-
water cores (T1-0 and T2-0) clustered together while T1-1, T1-2, T2-1, and T2-2 cores 
clustered relatively close to each other in the plot of PC scores, attesting that chemical 
changes had occurred with the time out of water-going inland.  Further, T1-1 and T1-2 
cores in transect 1 clustered each other, whereas T2-1 and T2-2 cores clustered each other 
in transect 2 in plots of PC1 vs PC2. 
9 When the three east transect cores were processed using PCA, the water core clustered 
differently that the two inland cores, the two inland cores are at the same elevtion and this 
corresponds to the spending the same time out of water. 
10 When the three west transect cores were processed all three cores clustered differently, 
the water core, the closest soil core, farthest core.  The farthest core was out of water for 
the longest time. 
11 Three cores (T1-1, T1-2, and T2-1) from the same elevation clustered together.  
Additionally, excursions in the core profiles of T1-1, T1-2, and T2-1 cores reflected to the 
flooding event when Lake Mead overflew in July 1983.  Positive excursions in T1-1 and 
T1-2 cores may represent significant accumulations of sediments that had been 
transported in runoff during the flooding event in July 1983.  On the other hand, 
excursions in T2-1 core may be negative due to the most chemical elements transported 
off their site of origin in runoff along a steep downhill. 
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Table 28 (Cont’d) 
Highlights in the study 
12 Higher concentrations of F-, Cl-, and SO4
2- were found in the water’s edge than the 
farthest inland and they were clustered together.  Transect 1 where well drained sediments 
and shallow hill facilitated transport of anions to the water’s edge.  HCO2- and NO3 were 
higher in the farthest inland core than at the water’s edge.  Formate stimulating fungi may 
be locally abundant in Crawdad Cove at Lake Mead. 
13 Higher concentrations of some soluble anions such as Fl-, Cl-, and SO4
2- were found in 
leaches of the underwater sediment core in the eastern transect of Crawdad Cove Road 
than in Lake Mead water reported in Las Vegas Valley Water District.  Anions are 
deposited and bound within anoxic sediments.  But, at the sediment-water interface, the 
sediment is exposed continuously to fresh water, and soluble anions are dissolved and 
diluted causing the lower concentrations in lake water. 
14 Sulfur by ICP and sulfate by ion chromatography had a strong correlation. 
15 Saltcedar (Tamarix ramosissima) was abundant at Crawdad Cove in Lake Mead, similar 















Core Sample Collection 
Scope and Application 
This is a method that was developed using the Standard Operating Procedure 2016 
Sediment Sampling, Technical Standard Operating Procedure for Sediment Sampling #EH-02, 
East Helena Site, Montana, and the U.S. EPA Region 9 Laboratory method for collecting core 
samples of former lake sediment from Lake Mead, from areas exposed to the atmosphere when 
the water level fell during the recent drought. 
Apparatus and Equipment 
- Maps/plot plan 
- Sampling permit 
- Global Positioning System (GPS) device (Eterx, Garmin International, Inc, Olathe, 
Kansas, USA) and AA batteries 
- Mini Thermo-Anemometer (Extech Instrument, FLIR Commercial Systems Inc., Nashua, 
NH, USA) 
- Logbook and a pen 
- T-shaped probe 
- Waterproof black markers 
- Measuring tape 
- Survey flags or pound sticks 
- Camera 
- 39-gallon large yard trash bags 
229 
 
- Sledge hammer 
- Rubber hammer 
- Binoculars 
- Round point fiberglass shovel (Blue Hawk, Pennsylvania, USA) 
- Square point stainless steel shovel (Ames True Temper, Pennsylvania, USA) 
- Pick axe 
For Soil Cores: 
- 15.5 cm wide stainless steel taping knife (Wal-Board Tools, California, USA) 
- 25.4 cm wide stainless steel taping knife (Wal-Board Tools, California, USA) 
- Quarter sized Ziploc® Freezer Bags (Indianapolis, IN) 
- Sterilite® tote boxes (Townsend, MA) 
For Sediment Cores: 
- One 4-feet (122 cm) long, 3-3/4-inch (9.5 cm) diameter transparent polycarbonate tube 
(MSC Industrial Supply Co., New York, USA) 
- Two 4-inch (10 cm) plastic DWV flexible caps (Fernco ® Inc., Michigan, USA) 
- Square plastic cover for the top and bottom of polycarbonate tube filled with sediment 
- Straight screw driver 
- Console labelling tape 
- Pallet 
- Plywood 
- Waterproof gloves 
- Sledgehammer 
- Nitrogen gas filled balloons 
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- Wood block 
- Rubber strap wrench 
- Thermometer 
- Duct tape 
- Scissors 
Sediment Core Sample Collection Procedure 
1. Most of the time, if necessary, one or two plywood plates were carried to the site so that 
collectors could stand around the site without sinking into sediment area.  
2. The transparent polycarbonate tube was placed in a perpendicular position on the 
sediment to be sampled.  If necessary, the top of the tube was pounded with a sledge 
hammer to facilitate coring.  The length of the tube penetration to the sediment was 
recorded.   
3. The tube was filled with nitrogen gas to prevent further oxidation and capped the top with 
a 4-inch (10 cm) plastic DWV flexible cap, then tightened the slotted round nut of the cap 
using a medium slotted screwdriver.  Capping the top of the tube helps maintain pressure 
inside the sampler to prevent loss of the core when it is raised from the ground.  Then, the 
corer was rotated once or twice to cut the core at the bottom and slowly withdrawn from 
the sediment. 
4. Around the tube was wrapped with a universal rubber strap wrench approximately 60 cm 
down from the top end of the tube and pulled up.  Immediately after lifting it from the 
ground surface, the bottom of the tube is capped with another rubber stopper.   
5. With both ends capped, the tube was assigned a sample ID using a waterproof marker.  
The sediment core was stored and sealed in a 39-gallon heavy duty trash bag, then 
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assigned the same ID using a label tape and a marker.  Sample ID consists of the transect 
number, sample location, and date of sample collection.  For the transect number, T1 
indicates the transect on the east side of Crawdad Cove Road while T2 indicates the 
transects on the west side of Crawdad Cove Road.  Sediment sample location is 
specifically 0 and it represents the water’s edge of each transect.  Date of sample 
collection is specified with two digits of month, two digits of day, and four digits of year.  
For example, T2-0-11042016 represents the core sample at the water’s edge of the 
transect on west side of Crawdad Cove Road collected on November 4th in 2016. 
6. Pictures of each sampling location were taken for the purpose of visual record.  The 
geographical coordinates and the altitude of each sample site were established with the 
Global Positioning System device (GPS).  The geographical descriptions of the sediment 
were also recorded. 
Soil Core Sample Collection Procedure 
1. Most of the time, if necessary, any surface debris should be removed prior to sampling.  
If the sample site was disturbed from animal tracks or human activities, nature plants had 
to be present and some samples but not all were collected near or under plant bushes. 
2. Both the round point fiberglass shovel and square point stainless steel shovel were used 
to dig a hole where a collector would go in and collect the core on one side of the hole.  
Three wooden sticks were picked up at the field and placed on the three sides to visually 
create a square with another side of a hole in Figure 128.  
3. A stainless steel taping knife was placed on the ground within three wooden sticks and 
tilted slightly to set the top 1 centimeter.  Each soil layers were poured and sealed in 




Figure 128 A student in a hole collecting a soil core squared by three wooden sticks 
 
label tape and a marker.  Sample identification is similar to sediment core collection, 
except for assigning sample location and adding the digit at the end.  Soil sample 
locations include 1 and 2 that represent the middle point and farthest inland of each 
transects, respectively.  Followed by the date of sample collection, another digit is 
assigned at the end of sample ID, indicating the number of core layer from the top to 
bottom of core; the larger the digit, the deeper layer of core.  But this digit does not 
indicate depth.  For example, T2-1-04102017-2 represents the second top layer of soil 
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core in the middle point of the transect on west side of Crawdad Cove Road collected on 
April 10th in 2017. 
4. Soil core was collected until it reaches the original sands before the lake impoundment. 
5. Pictures of each sampling location were taken for the purpose of visual record.  The 
geographical coordinates and the altitude of each sample site were established with the 
Global Positioning System device (GPS).  The geographical descriptions of the sediment 
were also recorded. 
6. All coring holes were backfilled to mitigate potential injuries. 
Storage and Shipping 
Once sediment core sample was roped to the back side of truck in a vertical position and 
transferred to the Department of Chemistry at University of Nevada Las Vegas Laboratory, then 
stored in a cold room (maximum temperature of 4°C) or in a freezer in the Environmental and 
Occupational Health Laboratory at UNLV to prevent UV light, moisture and microbial 
interferences.  On the other hand, soil core samples were stored in Sterilite® tote boxes in a cold 
room in the Department of Chemistry at UNLV to avoid interference from UV light, moisture, 
and other factors.  The sampling equipment should be decontaminated properly, following five 
steps: (1) detergent wash; (2) tap water rinse; (3) acetone rinse; (4) highly-purified water rinse; 
and (5) air dry.  The clean equipment is then wrapped in aluminum foil until they are needed. 
Quality Assurance/Quality Control 
All data obtained in the field must be documented on the site logbooks.  To prevent cross 
contamination, all laboratory and sampling instrumentation must be well cleaned.  





Breakdown of sample cores in the transect on the east side of Crawdad Cove Road (Sediment 
core at the water’s edge of transect) 
Sample Name Depth (cm) Notes 
T1-0-11042016-1-1 0.0-1.5  
T1-0-11042016-1-2 1.5-3.0  
T1-0-11042016-1-3 3.0-4.5  
T1-0-11042016-1-4 4.5-5.5  
T1-0-11042016-1-5 5.5-7.0  
T1-0-11042016-1-6 7.0-8.0  
T1-0-11042016-1-7 8.0-9.0  
T1-0-11042016-1-8 9.0-10  
T1-0-11042016-1-9 10.0-11.5  
T1-0-11042016-1-10 11.5-13  
T1-0-11042016-1-11 13.0-14.5  
T1-0-11042016-1-12 14.5-15.5  
T1-0-11042016-1-13 15.5-17.0  
T1-0-11042016-1-14 17.0-18.0  
T1-0-11042016-1-15 18.0-19.5  
T1-0-11042016-1-16 19.5-21.0  
T1-0-11042016-1-17 21.0-22.0  
T1-0-11042016-1-18 22.0-25.0  
T1-0-11042016-1-19 25.0-28.0  
T1-0-11042016-1-20 28.0-30.5  
T1-0-11042016-1-21 30.5-33.5  
T1-0-11042016-1-22 33.5-35.0  
T1-0-11042016-1-23 35.0-38.0  
T1-0-11042016-1-24 38.0-41.0  
T1-0-11042016-1-25 41.0-43.5  
T1-0-11042016-1-26 43.5-46.0  
T1-0-11042016-1-27 46.0-47.0  
T1-0-11042016-1-28 47.0-48.0  
T1-0-11042016-1-29 48.0-49.5  
T1-0-11042016-1-30 49.5-50.5  
T1-0-11042016-1-31 50.5-51.5  






Table 4 (Cont’d) 
Breakdown of sample cores in the transect on the east side of Crawdad Cove Road (Soil core 
at the middle point of the transect) 
Sample Name Depth (cm) Notes 
T1-1-04112017-2-1 0.0-1.0 Lightly covered with organic matter on the top; light 
brown color 
T1-1-04112017-2-2 1.0-2.0  
T1-1-04112017-2-3 2.0-3.0  
T1-1-04112017-2-4 3.0-4.0  
T1-1-04112017-2-5 4.0-5.0  
T1-1-04112017-2-6 5.0-6.0  
T1-1-04112017-2-7 6.0-7.0  
T1-1-04112017-2-8 7.0-8.0  
T1-1-04112017-2-9 8.0-9.0  
T1-1-04112017-2-10 9.0-10.0  
T1-1-04112017-2-11 10.0-11.0  
T1-1-04112017-2-12 11.0-12.0  
T1-1-04112017-2-13 12.0-13.0  
T1-1-04112017-2-14 13.0-14.0  
T1-1-04112017-2-15 14.0-15.0 Sands cooled down here 
T1-1-04112017-2-16 15.0-16.0 Plant roots emerge 
T1-1-04112017-2-17 16.0-17.0 Sandy fine particles 
T1-1-04112017-2-18 17.0-18.0 More fine particles are detected 
T1-1-04112017-2-19 18.0-19.0 Black specks found in all compact sands 
T1-1-04112017-2-20 19.0-20.0  
T1-1-04112017-2-21 20.0-22.0  
T1-1-04112017-2-22 22.0-24.0  
T1-1-04112017-2-23 24.0-26.0  
T1-1-04112017-2-24 26.0-28.0  
T1-1-04112017-2-25 28.0-31.0 Black colored wet sand layer 
T1-1-04112017-2-26 31.0-32.0 Small gravels 
T1-1-04112017-2-27 32.0-35.0 Black smears seen 
T1-1-04112017-2-28 35.0-37.0  
T1-1-04112017-2-29 37.0-39.0  
T1-1-04112017-2-30 39.0-41.0  
T1-1-04112017-2-31 41.0-43.0 Beach sands 
T1-1-04112017-2-32 43.0-46.0 More wet beach sands 
T1-1-04112017-2-33 46.0-48.0  
T1-1-04112017-2-34 48.0-50.7  







Table 4 (Cont’d)  
Breakdown of sample cores in the transect on the east side of Crawdad Cove Road (Soil core 
at the farthest inland of the transect) 
Sample Name Depth (cm) Notes 
T1-2-05152017-1-1 0.0-1.0 Top crust with little bit of gravel and sea shells 
T1-2-05152017-1-2 1.0-2.0  
T1-2-05152017-1-3 2.0-3.0 Light brown colored soft sands 
T1-2-05152017-1-4 3.0-4.0 Light brown colored sand 
T1-2-05152017-1-5 4.0-5.0 Light brown colored sand 
T1-2-05152017-1-6 5.0-6.0 Light brown colored sand 
T1-2-05152017-1-7 6.0-7.0 Light brown colored sand 
T1-2-05152017-1-8 7.0-8.0 Light brown colored sand 
T1-2-05152017-1-9 8.0-9.0  
T1-2-05152017-1-10 9.0-11.0  
T1-2-05152017-1-11 11.0-12.0  
T1-2-05152017-1-12 12.0-13.0  
T1-2-05152017-1-13 13.0-14.5  
T1-2-05152017-1-14 14.5-15.0  
T1-2-05152017-1-15 15.0-16.0  
T1-2-05152017-1-16 16.0-17.5  
T1-2-05152017-1-17 17.5-19.0 Dark, wet, sandy layer 
T1-2-05152017-1-18 19.0-20.0  
T1-2-05152017-1-19 20.0-21.0 Dark, wet, sandy layer 
T1-2-05152017-1-20 21.0-23.0  
T1-2-05152017-1-21 23.0-25.0  
T1-2-05152017-1-22 25.0-27.0  
T1-2-05152017-1-23 27.0-29.0  
T1-2-05152017-1-24 29.0-31.0  
T1-2-05152017-1-25 31.0-33.0  
T1-2-05152017-1-26 33.0-35.0  
T1-2-05152017-1-27 35.0-37.0  
T1-2-05152017-1-28 37.0-39.0  
T1-2-05152017-1-29 39.0-41.0  
T1-2-05152017-1-30 41.0-43.0  
T1-2-05152017-1-31 43.0-45.0  
T1-2-05152017-1-32 45.0-47.0  
T1-2-05152017-1-33 47.0-49.0  
T1-2-05152017-1-34 49.0-51.0  









Breakdown of sample cores in the transect on the west side of Crawdad Cove Road (Sediment 
core at the water’s edge of transect) 
Sampe Name Depth (cm) Notes 
T2-0-01282018-1 0.0-1.0  
T2-0-01282018-2 1.0-2.0  
T2-0-01282018-3 2.0-3.0  
T2-0-01282018-4 3.0-4.0  
T2-0-01282018-5 4.0-5.0  
T2-0-01282018-6 5.0-6.0  
T2-0-01282018-7 6.0-7.0  
T2-0-01282018-8 7.0-8.0  
T2-0-01282018-9 8.0-9.0  
T2-0-01282018-10 9.0-10.0  
T2-0-01282018-11 10.0-12.0  
T2-0-01282018-12 12.0-14.0  
T2-0-01282018-13 14.0-16.0  
T2-0-01282018-14 16.0-18.5  
T2-0-01282018-15 18.5-20.5  
T2-0-01282018-16 20.5-22.5  
T2-0-01282018-17 22.5-24.5  
T2-0-01282018-18 24.5-26.5  
(Soil core in the middle point of transect) 
Sampe Name Depth (cm) Notes 
T2-1-04102017-1-1 0.0-1.0  
T2-1-04102017-1-2 1.0-2.0  
T2-1-04102017-1-3 2.0-3.0  
T2-1-04102017-1-4 3.0-4.0  
T2-1-04102017-1-5 4.0-5.0  
T2-1-04102017-1-6 5.0-6.0  
T2-1-04102017-1-7 6.0-7.0  
T2-1-04102017-1-8 7.0-8.0 Wet, hit rock 
T2-1-04102017-1-9 8.0-9.0 White colored layer 
T2-1-04102017-1-10 9.0-10.0 Rock is blocking, getting more wet and hard to pull 
T2-1-04102017-1-11 10.0-11.0  
T2-1-04102017-1-12 11.0-12.0  
T2-1-04102017-1-13 12.0-13.0  
T2-1-04102017-1-14 13.0-14.0  
T2-1-04102017-1-15 14.0-15.0  
T2-1-04102017-1-16 15.0-16.0 Darkening of rock color 
T2-1-04102017-1-17 16.0-17.0 Wet, very dark brown color 
T2-1-04102017-1-18 17.0-18.0 Wet, very dark brown color 
T2-1-04102017-1-19 18.0-19.0 Wet, very dark brown color 
T2-1-04102017-1-20 19.0-20.0 Black soil 
T2-1-04102017-1-21 20.0-22.0  




Table 5 (Cont’d)  
Breakdown of sample cores in the transect on the west side of Crawdad Cove Road (Soil core 
in the middle point of transect) 
Sampe Name Depth (cm) Description 
T2-1-04102017-1-23 24.0-26.0  
T2-1-04102017-1-24 26.0-28.0  
T2-1-04102017-1-25 28.0-30.0  
T2-1-04102017-1-26 30.0-32.0  
T2-1-04102017-1-27 32.0-34.0  
T2-1-04102017-1-28 34.0-36.0  
T2-1-04102017-1-29 36.0-38.0  
T2-1-04102017-1-30 38.0-40.0  
T2-1-04102017-1-31 40.0-42.0  
T2-1-04102017-1-32 42.0-44.0  
T2-1-04102017-1-33 44.0-46.0 More rocky 
T2-1-04102017-1-34 46.0-48.0  
T2-1-04102017-1-35 48.0-50.0  
(Soil core at the farthest inland of transect) 
Sample Name Depth (cm) Description 
T2-2-12012016-1-1 0.0-1.5  
T2-2-12012016-1-2 1.5-2.5  
T2-2-12012016-1-3 2.5-3.5  
T2-2-12012016-1-4 3.5-4.5  
T2-2-12012016-1-5 4.5-7.5  
T2-2-12012016-1-6 7.5-8.5  
T2-2-12012016-1-7 8.5-9.5  
T2-2-12012016-1-8 9.5-10.5  
T2-2-12012016-1-9 10.5-11.5  
T2-2-12012016-1-10 11.5-12.0  
T2-2-12012016-1-11 12.0-13.0  
T2-2-12012016-1-12 13.0-14.0  
T2-2-12012016-1-13 14.0-15.0  
T2-2-12012016-1-14 15.0-15.5 Crust made of fine particles in dark color 
T2-2-12012016-1-15 15.5-16.0  
T2-2-12012016-1-16 16.0-17.0 Light colored layer 
T2-2-12012016-1-17 17.0-18.0 Dark colored layer 
T2-2-12012016-1-18 18.0-19.0 Light colored layer 
T2-2-12012016-1-19 19.0-20.0  
T2-2-12012016-1-20 20.0-21.0  
T2-2-12012016-1-21 21.0-24.0 Sandy texture 
T2-2-12012016-1-22 24.0-26.5 Soft sand again, black specks in suspicious of forest 
fire, NaOH, wood, carbon 
T2-2-12012016-1-23 26.5-28.5 Bush fire 
T2-2-12012016-1-24 28.5-29.5 Compact, hard soil 





Redox potential (Eh) and pH measurement 
To facilitate a quality assurance (QA) program for Eh and pH measurements, this study 
will use the guidelines suggested in EPA and the literature search (Beckman Coulter, Inc., 2008; 
Bier, 2009; DeLaune and Reddy, 2005; Fieldler, Vepraskas, and Richardson, 2007; Hach 
Company, 2011; Hambrick, DeLaune, and Patrick Jr., 1980; Hayes, Reid, Cameron, 1958; 
Hinchey and Schaffner, 2005; Nordstrom and Wilde, 2005; Rabenhorst, Hively, and James, 
2009; Schüring, et al., 1999; Striggow, 2013; Yamane and Sato, 1968).  
Reagents 
3 M potassium chloride (KCl) preparation: 
1. Dry the potassium chloride carefully in an oven for 2-3 hours. 
2. Weigh 22.3680 grams of KCl. 
3. Transfer the KCl to a 100 ml class A volumetric flask and mix thoroughly. 
4. Transfer to original filling bottle for use in electrode. 
0.1 M hydrochloric acid (HCl) preparation: 
12 M x 36.5 % HCl = 438 g/L = 438 mg/ml 
0.1 M x 36.5 % HCl = 3.650 g/L = 3650 mg/L 
C1V1 = C2V2 
(438 mg/ml) V1 = (3650 mg/L) (1.0 L) 
V1 = 3650 mg / (438 mg/ml) = 8.33 ml 
Dilute 8.33 ml of 12 N HCl in a final volume of 1.00 L de-ionized water. 
Light’s solution preparation: 
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1. Weight the chemicals: 
19.6050 g Fe(NH4)2(SO4)2 • 6H2O (Ferrous ammonium sulfate, hexahydrate) 
        (CAS No. 7783-85-9) 
24.1100 g Fe(NH4)(SO4)2 • 12H2O (Ferric ammonium sulfate, dodecahydrate) 
(CAS No. 7783-83-7) 
28.1 ml H2SO4 (Sulfuric acid)    (CAS No. 7664-93-9) 
2. Dissolve these chemicals in de-ionized water and dilute solution to 500 mL. 
3. Store the solution in a dark bottle, clearly labeled with its chemical contents, preparation 
date, and expiration date. Light’s solution comes in powdered form and is mixed with de-
ionized water. Keep all standards tightly covered when not in use. 
Zobell’s solution preparation: 
1. Weight the chemicals: 
3.7278 g KCl (Potassium chloride)   (CAS No) 7447-40-7 
0.7040 g K4Fe(CN)6•3H2O (Potassium ferrocyanide, Trihydrate)  
(CAS No) 14459-95-1 
0.5488 g K3Fe(CN)6 Potassium ferricyanide  (CAS No) 13746-66-2 
2. Make part 1 mixing 0.7040 g potassium ferrocyanide with 3.7278 g potassium chloride in 
250 ml de-ionized water. 
3. Make part 2 diluting 0.5490 g potassium ferricyanide in 250 ml de-ionized water.  
Combine two solutions 1:1 just prior to use in order to prepare more stable ZoBell’s 
solution. 
4. Store the solution in a dark bottle, clearly labeled with its chemical contents, preparation 
date, and expiration date. Zobell solution comes in powdered form and is mixed with de-
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ionized water. After mixing the solution, it should be refrigerated and used within 90 
days. Keep all standards tightly covered when not in use. 
Caution! 
• ZoBell’s solution is toxic and needs to be handled with care. 
• ZoBell’s solution reacts readily with minute particles of iron, dust, and other substances, 
making field use potentially difficult and messy. 
Apparatus and Equipment 
- Eh electrode (SenTix, Germany) 
- pH meter 
- Orion 210A+ meter (Orion Research, Maryland, USA) 
- Thermometer 
- Nitrogen gas cylinder 
- A squeeze bottle of high purity water purged with nitrogen gas 
- Spatula 
- Thermometer 
- 500-mL waste beaker 
- Zobelle’s solution 
- Light solution 
- 3 M potassium chloride (KCl) 
- 0.1 M hydrochloric acid (HCl) 
- pH 4 and 7 buffers 
- Paper towels 
- 54-in (137 cm) x 60-in (152 cm) Avail glove bag (GraylingTM Industries, Frederica, DE) 
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Nitrogen gas purging procedure 
1. Sample and all the equipment were placed inside a glove bag.  
2. Nitrogen gas was purged to the glove bag, which was squeezed to put air out and then 
inflated again with nitrogen gas.  This step was repeated three times. 
Eh measurement procedure 
1. The electrode was connected to the BNC input of Orion 210A+ meter. 
2. The storage solution cap was gently pulled straight out of the Eh electrode.  This cap 
seals the electrode and it is used to keep the reference junction fresh and ready to use next 
time.  The cap is saved for the long-term storage. 
3. The fill hole was unplugged and the electrode was gently shaken to remove air bubbles 
from the sensing tip of the electrode.  The level of the filling solution should be at least 
2.5-cm below the level of the fill hole. 
4. Eh electrode and thermometer were rinsed with nitrogen-purged highly purified water 
and the electrode was calibrated with either the Zobelle’s solution or Light solution. 
5. The tip of Eh electrode was immersed into the solution and swirled slowly to establish 
equilibrium between the electrode and solution.  But, the electrode tip must not touch the 
bottom or side of the container.  The electrode was held for approximately 2-3 minutes or 
until an equilibrium within ± 5 milivolts had been reached.  The measured Eh was 
recorded. Temperature was also taken using a thermometer.  Depending a given 
temperature, the standard reference potential can be found in either the Zobelle’s solution 
or Light’s solution in Table 29.  The difference between the standard reference potential 
and the measured Eh is called the offset.  This offset should be stored for future sample 




Standard reference potential at different temperatures (Reference Ag/AgCl 3 M HCl) 
Temperature (°C) ZoBell’s Solution Light’s Solution 
10 243.5 447.4 
15 236.0 453.2 
20 228.5 462.4 
25 221.1 469.3 
 
6. After calibration, the electrode was rinsed using a squeeze bottle of high purity water 
purged with nitrogen gas. 
7. Eh electrode was then pressed into the sample and waited until a stable reading was 
taken. 
8. After each sample measurement, the electrode was rinsed thoroughly with nitrogen gas 
purged high purity water. 
9. Then, the fill hole was plugged back in and the tip of Eh electrode was inserted back into 
the storage solution cap.  The BNC input of the Orion 210A+ meter was disconnected. 
10. The electrode was thoroughly rinsed with highly purified water and soaked in 0.1-M HCl 
for 15 minutes, and rinsed thoroughly in highly purified water.  The electrode was then 
stored in 3-M KCl filled cap with the filling hole closed. 
pH measurement procedure 
1. The pH electrode is connected to the BNC input of the Orion 210A+ meter.  The storage 
solution cap of pH electrode was pulled straight out and its fill hole was unplugged.   
2. pH electrode was rinsed with high purity water and calibrated with pH 4 and 6 buffers. 
3. The electrode was then pressed into the sample and waited until a stable reading was 
taken. 
4. After each sample measurements, the electrode was rinsed thoroughly with nitrogen gas 
purged high purity water. 
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5. Then, the fill hole was plugged back in and the tip of Eh electrode was inserted back into 
the storage solution cap.  The BNC input of the Orion 210A+ meter was disconnected. 
6. The electrode was thoroughly rinsed with highly purified water and soaked in 0.1-M HCl 
for 15 minutes, and rinsed thoroughly in highly purified water.  The electrode was then 







Pb-210 Dating Analysis 
This method was developed based on several researches done for radioactive analysis of 
sediment cores (Canerra Industries, 2006; Koide and Bruland, 1975; Sikorski and Goslar, 2003; 
Tikanen, 1991).  The logarithm of the Po-210 excess derived from natural fallout is plotted 
against depth.  The linear trend of the plot shows that the logarithm of a radioactive activity 
decreases linearly with time.  Then, the age of the core can be calculated.  Given the radioactive 
decay coefficient of Pb-210, the slope of this line can also be used to calculate the sedimentation 
rate. 
Apparatus and Equipment 
- Nitric acid 67-70%, BDH Aristar® Plus for trace metal analysis. CAS 7697-37-2. Case 
Number 87003-261. Lot #: 1116080. (VWR International LLC, Radnor, PA, USA) 
- Hydrochloric acid 34-37%, BDH Aristar® Plus for trace metal analysis. CAS 7647-01-0. 
Case Number 87003-253. Lot #: 4116060. (VWR International LLC, Radnor, PA, USA) 
- L(+)-Ascorbic Acid AnalR® C6H8O6 
- 20 ml - scintillation plastic vials 
- Whatman No. 42 filter paper 
- Deionized water (18 MΩ, Nanopure Water System, Barnstead, Dubuque, IA) 
- Po-208 tracers (SOL#: WS#070.120, AMT 12.02 dpm/ml, date 14 August 2007) 
- Alpha Detection System: The alpha detection system used for all alpha spectrometry 
measurements is a 7200 Alpha Analyst Integrated Alpha Spectrometer (Canberra, 
Meriden, CT).  The signal of alpha counting chamber is viewed using Canberra Genie-
2000 Basic Spectroscopy Software – Version 2.0. 
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Leaching and Analytical Procedure 
1. 1 g of sample was gently refluxed with 6.01 dpm disintegrations per minute of Po-209 
tracer, 20 ml of 16 N HNO3 and 60 ml of 12N HCl (aqua regia) in 250 ml beakers with 
watch glass covers overnight.  A method blank was used for each sample batch.  Once 
acid dropped to soil samples, bubbles emerged.  Most sample solutions had thick bubbles 
emerged.  Presence of CO2 bubbles indicates that the reaction of the mineral calcite in 
contact with HCl is taking place, producing CO2 (g).  Other carbonate minerals may also 
be present in samples.  The acid leach color changed from dark red to dark orange in 
fuming yellow liquid, as the oxidizers (NOCl nitrosyl chloride, nitric acid, and chlorine 
gas) were consumed (Figure 129). 
 
 
Figure 129 Acid leaches color changing 
 
2. Next day, the solutions color changed to transparent yellow due to release of nitrogen 
dioxide.  The acid leaches were decanted to another 250 ml beakers.  20 ml of 16N 
HNO3 was added to the soil still in the beaker and refluxed for the next 4 hours.  The 
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second acid leaches are decanted to those 100 ml beakers.  The acid extracts were 
evaporated to dryness on a hot plate. 
3. Remaining sample precipitate and leaches were digested again using 20 ml of 12N HCl 
and slowly boiled to dryness, then solutions converted into 0.5 N HCl medium. 
4. Residual solids and leaches were filtered and transferred to a 20 ml plastic scintillation 
vial to a final volume just below the threads with 0.5 N HCl.  The solutions were treated 
with ascorbic acid to reduce interfering Fe (III) and prevent Fe deposition.  
5. A silver planchet was immediately placed onto a vial cap and the scintillation vial filled 
with solution was tightly sealed (Figure 130). 
 
Figure 130 The solution in 0.5 N HCl medium in a scintillation vial with a silver planchett 
inside. 
 
6. The vials were wedged upside down in a 250 mL beaker that is immersed in a 500ml 
beaker filled with preheated water.  
7. Po-209 and Po-210 in solution then spontaneously plated onto silver planchett at 60°C for 
an hour.   
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8. After plating, silver planchetts were then removed from vial cap, washed with highly 
purified water and dried with acetone. 
Alpha counting procedure 
1. Silver planchetts are placed on sample holder inside the counting chamber of alpha 
spectrometer.  Po-210 and Po-209 emission from the silver planchett releases alpha 
particles in energies of 4843 keV and 5264 keV respectively.  They were counted using 
alpha spectrometry for 259200 seconds (72 hours = 3 days). 
2. Po-210 activity concentration in a sample layer was calculated: 




= 𝑃𝑜 − 209 𝑎𝑑𝑑𝑒𝑑 (𝑑𝑝𝑚) ×
𝑃𝑜 − 209 𝑝𝑒𝑎𝑘 𝑎𝑟𝑒𝑎





Quality Assurance/Quality Control 
All data obtained in the field must be documented on the site logbooks.  To prevent cross 
contamination, all laboratory and sampling instrumentation must be well cleaned.  The efficiency 
of chemical procedure and spectrometry measurement is determined using the formula of Pb-210 
activity.  The efficiency for the detector is the ratio between the observed counts per minute and 
the known activity for the Pb-210.  Typical efficiencies range from 20% to 35%.  The 
uncertainties of activities on the surface and at certain depth are estimated using the method of 
propagation of errors.  The extraction recovery is determined by comparing the activity measured 
in the standard with the one of the sample which has been spiked with a known amount of Po-






Apparatus and Equipment 
- Polyethylene, open-ended XRF sample cup (Chemplex® Industries, Inc., Palm City, 
Florida, USA) 
- Diamond® plastic wrap (Reynolds consumer products, Richmond, Virginia, USA) 
- X-ray fluorescence Detection System: The X-ray fluorescence detection system used for 
all x-ray fluorescence measurements is a NITON XL3t 950 GOLDD+.  Its tube is an Au 
anode (9-50 kV) and its detector is Geometrically Optimized Large Area Drift Detector 
(GOLDD) 
- U.S. National Institute of Standard and Technology (NIST) standard reference material 
(SRM) 2709 San Joaquin Soil (low level) and NIST SRM 2711 Montana Soil (high level) 
Procedure 
1. The oven-dried and sieved samples were thoroughly mixed and placed in a polyethylene, 
open ended XRF sample cup. 
2. Each sample cup was capped on one end, filled, and capped on the other end with 
Diamond® plastic wrap. 
3. A permanent marker was used to label each sample cup with the same name. 
4. XRF calibration is verified with NIST SRM 2709 and SRM 2711. 
5. After calibration, the sample cup was positioned in front of the probe window inside a 
XRF stand from the top (Figure 25).   
6. Each sample cup was analyzed in total six runs, three runs from the top of the sample cup  
7. The elemental concentrations were determined. 
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Quality Assurance/Quality Control 
SRMs were used as continuous calibration verification (CCV) standards by calculating a 





Where, %D = percent different 
Ck = Certified concentration of standard sample 
Cs = Measured concentration of standard sample 
The %D within ± 20% of the certified value is required (EPA, 2007).   








Certified values are provided by the National Institute of Standards and Technology for SRM 











Acid digestion for the instrumental analysis 
Scope and Application 
This is a method that was developed using the ICPAES for elemental analysis of former 
lake sediment from Lake Mead, from areas exposed to the atmosphere when the water level fell 
during the recent drought. 
Reagents and apparatus 
Reagents 
- Nitric acid 67-70%, BDH Aristar® Plus for trace metal analysis. CAS #: 7697-37-2. Case 
# 87003-261. Lot #: 1116080. (VWR International LLC, Radnor, PA, USA) 
- Hydrochloric acid 34-37%, BDH Aristar® Plus for trace metal analysis. CAS #: 7647-01-
0. Case # 87003-253. Lot #: 4116060. (VWR International LLC, Radnor, PA, USA) 
- Hydrofluoric acid 48-51%, ACS Grade. CAS #: 7664-39-3. Case # BDH3040-500MLP. 
Lot #: 2017012609. (VWR International LLC, Radnor, PA, USA) 
- Hydrofluoric acid 49%, Gigabit® for the electronic industry. CAS #: 7664-39-3. Case # 
6GRL04. MGF # 64015. (VWR International LLC, Radnor, PA, USA) 
Apparatus 
- PTFE Beaker Cover-watch glass fits 500 ml beakers; diameter (10 mm) (Thermo Fisher 
Scientific Chemicals Inc., Ward Hill, MA, USA) 
- 500 mL PTFE beakers (Thermo Fisher Scientific Chemicals Inc., Ward Hill, MA, USA) 
- 150 mL PTFE beakers (Thermo Fisher Scientific Chemicals Inc., Ward Hill, MA, USA) 
- PTFE stirring bars 
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- Glassine weighing paper, 3” x 3”. Cat. # 70080. (Electron Microscopy Sciences, Hatfield, 
PA, USA) 
- Stainless steel spatula 
- Disposable transfer pipette, 5.0 mL, sterile. (Cole-Parmer, Vernon Hills, IL, USA) 
- Disposable plastic funnels 
- Whatman No. 42 filter paper, Grade 42, diameter 110 mm (Sigma-Aldrich Corporation, 
St. Louis, MO, USA) 
- VWR® Laboratory High-Density Polyethylene bottles. Case # 414004-112. (VWR 
International LLC, Radnor, PA, USA) 
- Hot plate 
Procedure 
1. Approximately 2 grams of sediment samples were dissolved in 20 mL of concentrated 
(12M) hydrochloric acid and 20 mL of concentrated (16M) nitric acid in 250-mL Teflon 
cups, covered with Teflon watch glasses, and heated to reflux on a large hot plate below 
the boiling point overnight.  Carbonate minerals are unstable in contact with hydrochloric 
acid, and produce CO2 (g), H2O, and a dissolved metal ion and dissolved chlorine.  HNO3 
acid changed the solution color to bright orange fuming off reddish-brown gas, which is 
dissolved nitrogen dioxide, a.k.a. “fuming nitric acid” or “red fuming acid” above the 
liquid surface.  The acid readily oxidizes organic substances breaking down the complex 
hydrocarbons into H2O and CO2 in a reaction: (CH2)n + 2HNO3 → CO2 + 2NO + 2H2O 
(Berghof, 2000). 
2. After overnight refluxing, sediment residues sank on the bottom of Teflon cups.  
Amounts of residues was decreased significantly.  The acid leaches were decanted to 
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secondary 150-mL Teflon cups.  20 mL of concentrated (12M) HCl and 20 mL of 
concentrated (39M) HF were added to remaining solids and heated to reflux just below 
boiling point overnight and evaporated to dryness.  HF dissolves mineral contents and 
break down silicate matrix to remove volatile SiF4 in a reaction: SiO2 + 6HF → H2SiF6 + 
2H2O (Berghof, 2000). 
3. The final solid residues were white, fine particles and almost stained to the bottom of 
Teflon beakers as shown in Figure 131.  Some acid solutions had a grey ring formed 
along the liquid surface in contact with the Teflon beaker wall.  The solutions were 
evaporated to dryness, dissolved in hot 20 mL 1% HNO3, and filtered to 125-mL high-
density polyethylene (HDPE) bottles as shown in Figure 132 (a, b). 
4. The solutions in 1% H NO3 medium are ready for the analysis of ICP-AES and ICP-MS. 
 
 
Figure 131 Final soil residues on the bottom of a Teflon beaker after HCl/HF digestion 
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(a)                                                                                 (b) 













Inductively Coupled Plasma Atomic Emission Spectrometer (ICP-AES) analysis 
The instrument’s linear range varies by elements.  Elements such as Mg, Al, and Ca are 
at the highest concentration range.  The analyte samples for these elements are diluted by a factor 
of hundred.  Elements such as Mn and Fe are in the intermediate concentration range, and the 
analyte samples are diluted by a factor of ten.  The diluted analyte samples above are measured 
in the ICP, of which the linear ranges from 1 ppm (1,000 ppb) to 100 ppm (100,000 ppb).  On the 
other hand, elements such as Co, Ni , Cu, As, Cd, and Pb are at the lowest concentration.  The 
concentrated analyte samples are measured in the ICP, of which the linear ranges from 25 ppb to 
50,000 ppb (50 ppm).  Considering approximate 0.6 ml per minute of sample aspiration rate, at 
least 5-ml is necessary for analysis. 
Reagents, Apparatus, and Equipment 
Reagents 
- Multielement Standard B. Lot # 927422. (High-Purity Standards, Charleston, SC, USA) 
- Multielement Aqueous Standard. Lot # 071407. (VHG Labs, Manchester, NH, USA) 
- 1% HNO3 made from nitric acid 67-70%, BDH Aristar® Plus for trace metal analysis. 
CAS #: 7697-37-2. Case # 87003-261. Lot #: 1116080. (VWR International LLC, 
Radnor, PA, USA) 
Apparatus 
- VWR® Laboratory High-Density Polyethylene bottles. Case # 414004-112. (VWR 
International LLC, Radnor, PA, USA) 
- Plastic squeeze bottle contain 1% HNO3 
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- Micro pipettes: 200 µl, 1000 µl, and 5000 µl. (VWR International LLC, Radnor, PA, 
USA) 
- UltrafineTM point pipette tips for: 200 µl, 1000 µl, and 5000 µl pipettors (VWR 
International LLC, Radnor, PA, USA) 
- Pyrex® disposable test tubes (Corning Inc., Corning, NY, USA) 
- Permanent marker 
Equipment 
- Shimadzu ICPE-9000 instrument (Shimadzu Corporation, Kyoto, Japan) 
- Argon gas 
- Low-temperatur thermostatic chamber NCB 1200 for water circulator (Shimadzu 
Corporation, Kyoto, Japan) 
- CA-1114A-1 Cooling water circulator for ICP (Shimadzu Corporation, Kyoto, Japan) 
- ASC-6100 Autosampler (Shimadzu Corporation, Kyoto, Japan) 
- Exhaust fan fume hood 
Procedure 
1. Turn on Argon gas (DO NOT TOUCH THE REGULATOR VALVE) 
2. Double-click on the ‘ICPSolution Launcher’ and click on the ‘Analysis’ icon. The 
Analysis Bar will show on the left margin while the Instrument Monitor will appear on 
the right margin of the screen. The Instrument Monitor shows the current condition of the 
instrument – the system is yet not read to run samples. 
3. From the Analysis Bar, choose the ‘Analysis’ icon. From the dialogue that opens, choose 
the ‘QuanBase.iem’ and then click ‘Open’. 
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4. Then, choose ‘Plasma ON’ from the Analysis Bar and click ‘Start’ under the Plasma ON 
tablet. This will also turn on the cooling coil solenoid valve for the plasma stand. When 
the argon plasma is established, choose OK on the dialogue that shows ‘Plasma ON 
sequence has completed’ (See the green light through the plasma window; DO NOT 
OPEN THE WINDOW!!).  
5. When all temperatures and the vacuum level are regulated (approx. 15 min), the 
Instrument Monitor will illustrate typical Waiting…READY conditions on the right 
margin of the screen and the instrument is now ready to run samples. 
6. Go to ‘Method’ from the menu bar and open ‘Measurement Conditions’. Check the 
following settings: Ignition Mode – Normal (Water); Attached Instruments – Mini Torch; 
Radio Frequency Power – 1.20 kW; Plasma Gas – 10.00 L/min; Auxiliary Gas – 0.60 
L/min; Carrier Gas – 0.70 L/min; Exposure Time – 30 sec; Condition – Wide Range; 
View Direction – Axial. Then, set ‘Solvent Rinse’ to 10 s and ‘Sample Rinse’ to 70 s. 
Click ‘OK’. 
7. Select the ‘Method’ tab, click the ‘Analysis Elements and Wavelength Registration’ and 
check ‘Quantitative’ in Analysis Type tablet. Choose the elements of interest and then its 
associated wavelength. Click the ‘Add’ button. Analyzing more than one element, repeat 
the procedure by choosing another element and then its associated wavelength. Below the 
Analysis Type tablet, these selections are registered into a ‘List of Registered Elements 
and Wavelengths’ table. Click ‘OK’. 
8. Then, go to ‘Method’ from the menu bar and open ‘Standard Registration’. Choose 
‘Calibration Curve Method’ and check ‘Add/Delete Samples’. According to the number 
of calibration levels for each standard sample, choose CAL1, CAL2, etc… For example, 
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if there are five standards including 0 ppm, choose CAL1 through CAL5. Enter each 
standard level a name under ‘Sample Name’ tab, then click ‘OK’. 
9. From the ‘Analysis Bar’, open ‘Sample Registration and check the box for ‘Add/Insert 
Standards Sequence’. Click ‘OK’. A standard calibration batch table will appear on the 
screen. The first row will be highlighted with yellow color, which means the highlighted 
sample is ready to be analyzed. Check the box on the ‘Continuously Measure’ for each 
run in a batch to occur automatically – solvent rinse cycles will occur between samples. 
10. Make sure that the blank solution is full with ultra purified water acidified to 1% HNO3. 
From the ‘Analysis Bar’, choose ‘Instrument Calibration’. A window will appear 
indicating that the instrument will acquire data for [carbon –C, nitrogen – N, and argon – 
Ar]. Adjust the sample to be analyzed to RO. Choose ‘START’. This procedure 
compensates for time variations in wavelength imaging which can differ from day to day 
although no external standards are necessary. The procedure will take approximately 5 
minutes. When the spectra data are acquired, click ‘OK’. Next, answer ‘YES’ to “Update 
Wavelength Calibration Table?” and NO to “Proceed to Qualitative Database 
Calibration?”. 
11. Click ‘Insert Line’ above the batch table to establish unknown sample line. The unknown 
sample line will be shown under the standard lines. Enter positions (Pos) for each 
standard or sample.  Position R0 is the rinse bottle; R1-R8 = standards (40 mL); 01-60 = 
unknown samples (15 mL). Click on ‘Start’ button from the Analysis Bar. As each run 
end, an “M” appears in the column called Measure, indicating the run is complete. KEEP 




12. When the experiment is done, choose ‘Analysis’ icon and open ‘Plasma OFF’ then check 
the ‘Vacuum Pump OFF at Same Time’ and click ‘Plasma OFF’. Turn off Ar gas. Save 
data. 
Data Integration 
1. Results: After the argon gas and vacuum pump are turned off, open a file. Click on the ‘List 
of Result’ tab at the bottom of the screen to view the results. By click-dragging, highlight 
results and copy/paste them to the Microsoft excel page then save the excel file to USB. 
2. Calibration Data: Click on the ‘Calibration’ tab at the bottom of the screen. Each element 
at interest wavelength(s) will be shown, as well. Double click on any given calibration box 
to see a larger view of the complete calibration curve and its summary. Right-click on the 
enlarged calibration view then copy/paste to the Microsoft program then save it to USB 
file. [In a case of discovering outliers, clicking on the ‘Exl’ column of the summary table 
below the curve, will recalculate the curve to exclude that one data point.] 
3. The concentrations in the digested samples are determined on the basis of the dry weight 












C = the concentration according to the calibration curve in mg/kg (ppm) 
Vf = the final digestion volume (ml) 
m = the mass of the samples (g) 




Quality Assurance/Quality Control 
ICP-AES will be calibrated according to the EPA 6010 Method (USEPA, 2000).  Initial 
Calibration Standards (IC) should be analyzed with at least five calibration levels and repeated 
daily for analysis of calibration standards.  A correlation coefficient factor (R) should be greater 
than or equal to 0.995.  After calibration, initial calibration verification (ICV) is measured and 
requires the recovery percent between 90% and 100%.  Then, initial calibration blank (ICB) will 
be established close to the method detection limit (MDL).  At every ten samples and at the end of 
the analysis batch, a continuing calibration verification (CCV) should be within ±10% of the 
certified values while a continuing calibration blank (CCB) must be approximately.  
Laboratory control sample (LCS) analysis will be performed throughout the entire sample 
preparation to determine the quantitative effect of the detector’s response to pure element 
samples. This calibration is verified with standard reference materials: Multielement Standard B 
(10 mg/kg of Ce, Dy, Er, Eu, Gd, Ho, La, Lu, Nd, Pr, Sm, Sc, Tb, Th, Tm, Yb, and Y) and 
Multielement Aqueous Standard (10 mg/kg of Au, Ge, Hf, Ir, Mo, Nb, Pd, Pt, Re, Rh, Ru, Sb, 
Sn, Ta, Te, Ti, W, and Zr).  Their percent accuracy percent must be within the range between 












All the moisture content data of before and after oven drying the cores from the water’s 
edge to the farthest inland along the transect on the east side of Crawdad Cove Road are reported 
in Tables 30-32, respectively.   
 Table 30 
Moisture content data for the sediment core collected at the water’s edge of the transect on the 
east side of Crawdad Cove Road over depth (cm) (T1-0 core) 
Sample Name Depth (cm) 
Sample mass before 
oven drying (g) 
Sample mass after 
oven drying (g) 
Moisture 
Content (%) 
T1-0-11042016-1-1 0.0-1.5 542.6 120.9 78 
T1-0-11042016-1-2 1.5-3.0 445.7 107.6 76 
T1-0-11042016-1-3 3.0-4.5 272.5 96.1 65 
T1-0-11042016-1-4 4.5-5.5 205.5 40.0 81 
T1-0-11042016-1-5 5.5-7.0 266.2 61.0 77 
T1-0-11042016-1-6 7.0-8.0 229.5 57.7 75 
T1-0-11042016-1-7 8.0-9.0 226.9 49.6 78 
T1-0-11042016-1-8 9.0-10 257.2 54.9 79 
T1-0-11042016-1-9 10.0-11.5 379.3 84.0 78 
T1-0-11042016-1-10 11.5-13 336.0 66.0 80 
T1-0-11042016-1-11 13.0-14.5 192.8 55.2 71 
T1-0-11042016-1-12 14.5-15.5 195.1 44.3 77 
T1-0-11042016-1-13 15.5-17.0 349.3 62.1 82 
T1-0-11042016-1-14 17.0-18.0 247.2 54.0 78 
T1-0-11042016-1-15 18.0-19.5 380.2 66.0 83 
T1-0-11042016-1-16 19.5-21.0 341.9 37.2 89 
T1-0-11042016-1-17 21.0-22.0 333.8 59.4 82 
T1-0-11042016-1-18 22.0-25.0 433.6 90.0 79 
T1-0-11042016-1-19 25.0-28.0 390.3 95.4 76 
T1-0-11042016-1-20 28.0-30.5 345.5 97.9 72 
T1-0-11042016-1-21 30.5-33.5 396.1 101.7 74 
T1-0-11042016-1-22 33.5-35.0 329.3 75.9 77 
T1-0-11042016-1-23 35.0-38.0 553.7 106.3 81 
T1-0-11042016-1-24 38.0-41.0 598.0 107.5 82 
T1-0-11042016-1-25 41.0-43.5 360.6 86.6 76 
T1-0-11042016-1-26 43.5-46.0 327.8 76.4 77 
T1-0-11042016-1-27 46.0-47.0 130.8 42.4 68 
T1-0-11042016-1-28 47.0-48.0 118.2 36.7 69 
T1-0-11042016-1-29 48.0-49.5 179.8 53.6 70 
T1-0-11042016-1-30 49.5-50.5 219.5 58.2 73 
T1-0-11042016-1-31 50.5-51.5 200.3 40.9 80 




Moisture content data for the soil core collected at the middle point of the transect on the 
east side of Crawdad Cove Road over depth (cm) (T1-1 core) 
Sample Name Depth (cm) 
Empty beaker mass (g) Mass before drying with foil in beaker (g) 
Date Trial 1 Trial 2 Trial 3 Date Trial 1 Trial 2 Trial 3 
T1-1-04112017-2-1 0.0-1.0 11/09/17 160.2 160.1 160.1 11/9/17 661.8 661.8 661.8 
T1-1-04112017-2-2 1.0-2.0 11/09/17 183.1 183.0 183.1 11/9/17 637.4 637.5 637.4 
T1-1-04112017-2-3 2.0-3.0 11/09/17 117.9 117.9 117.9 11/11/17 399.9 399.9 399.9 
T1-1-04112017-2-4 3.0-4.0 11/09/17 92.3 92.3 92.3 11/11/17 410.4 410.4 410.4 
T1-1-04112017-2-5 4.0-5.0 11/09/17 114.3 114.3 114.3 11/11/17 427.3 427.3 427.3 
T1-1-04112017-2-6 5.0-6.0 11/09/17 118.9 118.9 118.9 11/11/17 428.9 428.9 428.9 
T1-1-04112017-2-7 6.0-7.0 11/09/17 105.3 105.3 105.3 11/11/17 416.2 416.2 416.2 
T1-1-04112017-2-8 7.0-8.0 11/09/17 118.4 118.4 118.4 11/11/17 428.5 428.6 428.6 
T1-1-04112017-2-9 8.0-9.0 11/09/17 117.1 117.1 117.1 11/11/17 424.8 424.8 424.8 
T1-1-04112017-2-10 9.0-10.0 11/09/17 118.4 118.4 118.4 11/11/17 414.3 414.3 414.3 
T1-1-04112017-2-11 10.0-11.0 11/09/17 108.0 108.1 108.0 11/11/17 412.8 412.8 412.8 
T1-1-04112017-2-12 11.0-12.0 11/09/17 98.7 98.7 98.7 11/11/17 460.0 460.0 460.0 
T1-1-04112017-2-13 12.0-13.0 11/09/17 105.4 105.4 105.4 11/11/17 444.7 444.7 444.7 
T1-1-04112017-2-14 13.0-14.0 11/09/17 96.7 96.8 96.8 11/11/17 388.9 388.8 388.9 
T1-1-04112017-2-15 14.0-15.0 11/09/17 120.8 120.8 120.8 11/11/17 406.3 406.4 406.4 
T1-1-04112017-2-16 15.0-16.0 11/09/17 93.2 93.2 93.2 11/11/17 440.8 440.9 440.9 
T1-1-04112017-2-17 16.0-17.0 11/09/17 93.9 93.9 93.9 11/11/17 383.9 383.9 383.9 
T1-1-04112017-2-18 17.0-18.0 11/09/17 118.3 118.4 118.3 11/11/17 386.9 387.0 387.0 
T1-1-04112017-2-19 18.0-19.0 11/09/17 108.7 108.6 108.6 11/11/17 423.1 423.1 423.2 
T1-1-04112017-2-20 19.0-20.0 11/09/17 117.4 117.5 117.5 11/11/17 398.0 398.1 398.1 
T1-1-04112017-2-21 20.0-22.0 11/09/17 94.3 94.3 94.4 11/11/17 354.9 354.9 354.9 
T1-1-04112017-2-22 22.0-24.0 11/16/17 169.6 169.5 169.5 11/16/17 551.3 551.3 551.2 
T1-1-04112017-2-23 24.0-26.0 11/16/17 183.1 183.1 183.1 11/16/17 553.7 553.7 553.7 
T1-1-04112017-2-24 26.0-28.0 11/16/17 161.5 161.6 161.6 11/16/17 507.5 507.5 507.5 
T1-1-04112017-2-25 28.0-31.0 11/16/17 164.0 164.1 161.1 11/21/17 526.7 526.7 526.7 
T1-1-04112017-2-26 31.0-32.0 11/16/17 119.8 119.8 119.8 11/17/17 363.9 363.9 363.9 
T1-1-04112017-2-27 32.0-35.0 11/16/17 109.1 109.2 109.1 11/21/17 438.1 438.1 438.1 
T1-1-04112017-2-28 35.0-37.0 11/16/17 94.9 94.9 94.9 11/17/17 345.3 345.3 345.3 
T1-1-04112017-2-29 37.0-39.0 11/16/17 115.5 115.5 115.5 11/17/17 376.0 376.0 375.9 
T1-1-04112017-2-30 39.0-41.0 11/16/17 118.3 118.3 118.3 11/17/17 391.8 391.8 391.8 
T1-1-04112017-2-31 41.0-43.0 11/16/17 102.7 102.6 102.6 11/17/17 449.3 449.3 449.3 
T1-1-04112017-2-32 43.0-46.0 11/16/17 95.8 95.8 95.8 11/21/17 357.3 357.3 357.3 
T1-1-04112017-2-33 46.0-48.0 11/16/17 93.7 93.7 93.7 11/22/17 369.5 369.6 369.5 
T1-1-04112017-2-34 48.0-50.7 11/16/17 96.8 96.8 96.8 11/23/17 387.3 387.3 387.3 














Table 31 (Cont’d) 
Moisture content data for the soil core collected at the middle point of the transect on the 
east side of Crawdad Cove Road over depth (cm) (T1-1 core) 
Sample Name Depth (cm) 
Check dryness after drying with foil in beaker (g) 
Date Trial 1 Trial 2 Trial 3 Date Trial 1 Trial 2 Trial 3 
T1-1-04112017-2-1 0.0-1.0 11/11/17 659.1 659.1 659.1 11/14/17 658.9 658.9 658.9 
T1-1-04112017-2-2 1.0-2.0 11/11/17 635.2 635.2 635.2 11/14/17 634.9 634.9 634.9 
T1-1-04112017-2-3 2.0-3.0 11/13/17 399.1 399.2 399.2 11/14/17 399.1 399.1 399.1 
T1-1-04112017-2-4 3.0-4.0 11/13/17 409.2 409.4 409.3 11/14/17 409.3 409.3 409.3 
T1-1-04112017-2-5 4.0-5.0 11/13/17 426.1 426.1 426.1 11/14/17 426.1 426.1 426.1 
T1-1-04112017-2-6 5.0-6.0 11/13/17 428.1 428.2 428.2 11/14/17 428.1 428.1 428.1 
T1-1-04112017-2-7 6.0-7.0 11/13/17 415.4 415.4 415.4 11/14/17 415.4 415.4 415.4 
T1-1-04112017-2-8 7.0-8.0 11/13/17 427.4 427.5 427.5 11/14/17 427.4 427.5 427.4 
T1-1-04112017-2-9 8.0-9.0 11/13/17 423.3 423.3 423.3 11/14/17 423.3 423.3 423.2 
T1-1-04112017-2-10 9.0-10.0 11/13/17 413.0 413.0 413.0 11/14/17 412.9 413.0 412.9 
T1-1-04112017-2-11 10.0-11.0 11/13/17 410.5 410.6 410.5 11/14/17 410.5 410.5 410.5 
T1-1-04112017-2-12 11.0-12.0 11/13/17 456.3 456.3 456.3 11/14/17 456.2 456.2 456.2 
T1-1-04112017-2-13 12.0-13.0 11/13/17 440.7 440.7 440.8 11/14/17 440.7 440.7 440.7 
T1-1-04112017-2-14 13.0-14.0 11/13/17 386.2 386.3 386.3 11/14/17 386.2 386.2 386.2 
T1-1-04112017-2-15 14.0-15.0 11/13/17 403.0 403.0 403.0 11/14/17 403.0 403.0 403.0 
T1-1-04112017-2-16 15.0-16.0 11/13/17 436.3 436.3 436.3 11/14/17 436.3 436.3 436.3 
T1-1-04112017-2-17 16.0-17.0 11/13/17 380.3 380.3 380.4 11/14/17 380.3 380.4 380.3 
T1-1-04112017-2-18 17.0-18.0 11/13/17 383.2 383.3 383.3 11/14/17 383.2 383.2 383.2 
T1-1-04112017-2-19 18.0-19.0 11/13/17 419.4 419.4 419.4 11/14/17 419.4 419.4 419.4 
T1-1-04112017-2-20 19.0-20.0 11/13/17 395.2 395.2 395.2 11/14/17 395.0 395.0 395.0 
T1-1-04112017-2-21 20.0-22.0 11/13/17 351.0 351.0 351.0 11/14/17 351.0 351.0 351.0 
T1-1-04112017-2-22 22.0-24.0 11/18/17 547.1 547.1 547.1 11/19/17 547.2 547.2 547.2 
T1-1-04112017-2-23 24.0-26.0 11/18/17 548.4 548.4 548.4 11/19/17 548.4 548.4 548.4 
T1-1-04112017-2-24 26.0-28.0 11/18/17 502.7 502.8 502.8 11/19/17 502.7 502.8 502.8 
T1-1-04112017-2-25 28.0-31.0 11/27/17 520.5 520.5 520.5 11/28/17 520.3 520.4 520.4 
T1-1-04112017-2-26 31.0-32.0 11/18/17 360.2 360.2 360.2 11/19/17 360.2 360.2 360.2 
T1-1-04112017-2-27 32.0-35.0 11/27/17 433.4 433.4 433.4 11/28/17 433.3 433.3 433.4 
T1-1-04112017-2-28 35.0-37.0 11/18/17 341.2 341.2 341.2 11/19/17 341.2 341.2 341.2 
T1-1-04112017-2-29 37.0-39.0 11/18/17 372.1 372.1 372.1 11/19/17 372.1 372.1 372.1 
T1-1-04112017-2-30 39.0-41.0 11/18/17 388.0 388.0 388.0 11/19/17 388.0 388.0 388.0 
T1-1-04112017-2-31 41.0-43.0 11/18/17 445.4 445.4 445.4 11/19/17 445.4 445.4 445.4 
T1-1-04112017-2-32 43.0-46.0 11/27/17 353.7 353.7 353.7 11/28/17 353.6 353.6 353.7 
T1-1-04112017-2-33 46.0-48.0 11/27/17 365.5 365.5 365.5 11/28/17 365.5 365.5 365.5 
T1-1-04112017-2-34 48.0-50.7 11/27/17 383.0 383.0 383.1 11/28/17 383.0 383.0 383.0 














Table 31 (Cont’d)  
Moisture content data for the soil core collected at the middle point of the transect on the east 




Mass after drying without foil in beaker (g) Moisture 
contents (%) Date Trial 1 Trial 2 Trial 3 
T1-1-04112017-2-1 0.0-1.0 11/14/17 658.4 658.4 658.5 0.7 
T1-1-04112017-2-2 1.0-2.0 11/14/17 634.3 634.3 634.3 0.7 
T1-1-04112017-2-3 2.0-3.0 11/14/17 398.2 398.2 398.2 0.6 
T1-1-04112017-2-4 3.0-4.0 11/14/17 408.5 408.5 408.6 0.6 
T1-1-04112017-2-5 4.0-5.0 11/14/17 425.3 425.3 425.4 0.6 
T1-1-04112017-2-6 5.0-6.0 11/14/17 427.1 427.1 427.1 0.6 
T1-1-04112017-2-7 6.0-7.0 11/14/17 414.3 414.3 414.3 0.6 
T1-1-04112017-2-8 7.0-8.0 11/14/17 426.5 426.6 426.5 0.7 
T1-1-04112017-2-9 8.0-9.0 11/14/17 422.7 422.7 422.7 0.7 
T1-1-04112017-2-10 9.0-10.0 11/14/17 411.9 412.0 412.0 0.8 
T1-1-04112017-2-11 10.0-11.0 11/14/17 409.8 409.8 409.8 1.0 
T1-1-04112017-2-12 11.0-12.0 11/14/17 455.2 455.2 455.2 1.3 
T1-1-04112017-2-13 12.0-13.0 11/14/17 439.7 439.7 439.7 1.5 
T1-1-04112017-2-14 13.0-14.0 11/14/17 385.3 385.4 385.4 1.2 
T1-1-04112017-2-15 14.0-15.0 11/14/17 402.2 402.2 402.2 1.5 
T1-1-04112017-2-16 15.0-16.0 11/14/17 435.4 435.4 435.4 1.6 
T1-1-04112017-2-17 16.0-17.0 11/14/17 379.7 379.7 379.8 1.4 
T1-1-04112017-2-18 17.0-18.0 11/14/17 382.6 382.6 382.6 1.6 
T1-1-04112017-2-19 18.0-19.0 11/14/17 418.7 418.8 418.7 1.4 
T1-1-04112017-2-20 19.0-20.0 11/14/17 394.2 394.2 394.3 1.4 
T1-1-04112017-2-21 20.0-22.0 11/14/17 350.3 350.3 350.3 1.8 
T1-1-04112017-2-22 22.0-24.0 11/19/17 546.4 546.4 546.4 1.3 
T1-1-04112017-2-23 24.0-26.0 11/19/17 547.7 547.7 547.7 1.6 
T1-1-04112017-2-24 26.0-28.0 11/19/17 501.8 501.8 501.8 1.6 
T1-1-04112017-2-25 28.0-31.0 11/28/17 520.0 520.0 520.0 1.8 
T1-1-04112017-2-26 31.0-32.0 11/19/17 359.8 359.9 359.9 1.7 
T1-1-04112017-2-27 32.0-35.0 11/28/17 433.0 433.0 433.0 1.6 
T1-1-04112017-2-28 35.0-37.0 11/19/17 340.9 340.9 340.9 1.8 
T1-1-04112017-2-29 37.0-39.0 11/19/17 371.1 371.1 371.1 1.9 
T1-1-04112017-2-30 39.0-41.0 11/19/17 387.6 387.6 387.6 1.5 
T1-1-04112017-2-31 41.0-43.0 11/19/17 445.0 445.0 445.0 1.2 
T1-1-04112017-2-32 43.0-46.0 11/28/17 353.3 353.3 353.3 1.5 
T1-1-04112017-2-33 46.0-48.0 11/28/17 365.0 365.1 365.1 1.6 
T1-1-04112017-2-34 48.0-50.7 11/28/17 382.6 382.6 382.6 1.6 










Moisture content data for the soil core collected at the farthest inland of the transect on the 




Empty beaker mass (g) Mass before drying with foil in beaker (g) 
Date Trial 1 Trial 2 Trial 3 Date Trial 1 Trial 2 Trial 3 
T1-2-05152017-1-1 0.0-1.0 5/17/17 183.1 183.1 183.1 5/18/17 484.1 484.1 484.1 
T1-2-05152017-1-2 1.0-2.0 5/17/17 180.8 180.8 180.9 5/18/17 481.5 481.4 481.4 
T1-2-05152017-1-3 2.0-3.0 5/17/17 119.1 119.2 119.1 5/18/17 372.5 372.4 372.4 
T1-2-05152017-1-4 3.0-4.0 5/17/17 93.2 93.1 93.1 5/18/17 352.2 352.3 352.3 
T1-2-05152017-1-5 4.0-5.0 5/17/17 96.8 96.8 96.8 5/18/17 350.4 350.3 350.3 
T1-2-05152017-1-6 5.0-6.0 5/17/17 96.5 96.5 96.5 5/18/17 359.5 359.4 359.5 
T1-2-05152017-1-7 6.0-7.0 5/17/17 118.4 118.4 118.4 5/18/17 367.3 367.2 367.2 
T1-2-05152017-1-8 7.0-8.0 5/17/17 111.3 111.3 111.3 5/18/17 357.5 357.5 357.5 
T1-2-05152017-1-9 8.0-9.0 5/17/17 117.9 117.9 117.9 5/18/17 378.4 378.4 378.4 
T1-2-05152017-1-10 9.0-11.0 5/17/17 119.8 119.8 119.8 5/18/17 358.3 358.3 358.4 
T1-2-05152017-1-11 11.0-12.0 5/17/17 179.0 179.0 179.1 5/18/17 464.6 464.6 464.6 
T1-2-05152017-1-12 12.0-13.0 5/17/17 117.4 117.5 117.5 5/18/17 350.8 350.8 350.8 
T1-2-05152017-1-13 13.0-14.5 5/17/17 94.7 94.7 94.7 5/18/17 338.7 338.8 338.8 
T1-2-05152017-1-14 14.5-15.0 5/17/17 99.4 99.4 99.5 5/18/17 358.0 358.0 357.9 
T1-2-05152017-1-15 15.0-16.0 5/17/17 161.6 161.6 161.7 5/18/17 482.4 482.4 482.4 
T1-2-05152017-1-16 16.0-17.5 5/17/17 178.7 178.8 178.8 5/18/17 511.4 511.4 511.4 
T1-2-05152017-1-17 17.5-19.0 5/17/17 95.3 95.3 95.3 5/18/17 327.4 327.5 327.4 
T1-2-05152017-1-18 19.0-20.0 5/17/17 99.0 98.9 99.0 5/18/17 392.3 392.3 392.3 
T1-2-05152017-1-19 20.0-21.0 5/17/17 100.5 100.5 100.4 5/18/17 340.0 340.0 340.0 
T1-2-05152017-1-20 21.0-23.0 5/17/17 93.8 93.7 93.8 5/18/17 375.0 375.1 375.1 
T1-2-05152017-1-21 23.0-25.0 5/17/17 117.2 117.2 117.1 5/18/17 353.1 353.1 353.1 
T1-2-05152017-1-22 25.0-27.0 5/17/17 118.4 118.4 118.4 5/18/17 336.6 336.4 336.4 
T1-2-05152017-1-23 27.0-29.0 5/17/17 108.0 108.0 108.1 5/18/17 338.1 338.1 338.1 
T1-2-05152017-1-24 29.0-31.0 5/17/17 118.4 118.3 118.4 5/18/17 326.6 326.6 326.6 
T1-2-05152017-1-25 31.0-33.0 5/17/17 115.5 115.4 115.6 5/18/17 357.5 357.5 357.5 
T1-2-05152017-1-26 33.0-35.0 5/17/17 119.0 118.8 118.9 5/18/17 325.7 325.6 325.7 
T1-2-05152017-1-27 35.0-37.0 5/17/17 118.9 118.9 118.9 5/18/17 349.1 349.0 349.1 
T1-2-05152017-1-28 37.0-39.0 5/17/17 103.2 103.1 103.2 5/18/17 330.1 329.7 329.8 
T1-2-05152017-1-29 39.0-41.0 5/17/17 181.6 181.5 181.6 5/18/17 513.7 513.7 513.8 
T1-2-05152017-1-30 41.0-43.0 5/17/17 185.1 185.1 185.1 5/18/17 543.6 543.7 543.7 
T1-2-05152017-1-31 43.0-45.0 5/17/17 165.1 165.0 165.1 5/18/17 530.0 530.0 530.0 
T1-2-05152017-1-32 45.0-47.0 5/17/17 181.8 181.7 181.8 5/18/17 592.6 592.6 592.7 
T1-2-05152017-1-33 47.0-49.0 5/17/17 82.7 82.6 82.7 5/18/17 226.3 226.3 226.3 
T1-2-05152017-1-34 49.0-51.0 5/17/17 55.7 55.7 55.7 5/18/17 153.6 153.7 153.6 













Table 32 (Cont’d)  
Moisture content data for the soil core collected at the farthest inland of the transect on the 




Mass after drying without foil (g) Moisture 
contents (%) Date Trial 1 Trial 2 Trial 3 
T1-2-05152017-1-1 0.0-1.0 5/20/17 482.6 482.6 482.6 0.5 
T1-2-05152017-1-2 1.0-2.0 5/20/17 480.2 480.2 480.2 0.4 
T1-2-05152017-1-3 2.0-3.0 5/20/17 371.6 371.6 371.6 0.3 
T1-2-05152017-1-4 3.0-4.0 5/20/17 351.4 351.4 351.4 0.3 
T1-2-05152017-1-5 4.0-5.0 5/20/17 349.5 349.5 349.5 0.3 
T1-2-05152017-1-6 5.0-6.0 5/20/17 358.7 358.7 358.7 0.3 
T1-2-05152017-1-7 6.0-7.0 5/20/17 366.1 366.1 366.1 0.5 
T1-2-05152017-1-8 7.0-8.0 5/20/17 356.6 356.6 356.6 0.4 
T1-2-05152017-1-9 8.0-9.0 5/20/17 377.3 377.3 377.3 0.4 
T1-2-05152017-1-10 9.0-11.0 5/20/17 357.4 357.3 357.3 0.4 
T1-2-05152017-1-11 11.0-12.0 5/20/17 463.4 463.4 463.4 0.4 
T1-2-05152017-1-12 12.0-13.0 5/20/17 350.2 350.2 350.2 0.3 
T1-2-05152017-1-13 13.0-14.5 5/20/17 337.5 337.5 337.5 0.5 
T1-2-05152017-1-14 14.5-15.0 5/20/17 356.6 356.6 356.6 0.5 
T1-2-05152017-1-15 15.0-16.0 5/20/17 480.4 480.4 480.4 0.6 
T1-2-05152017-1-16 16.0-17.5 5/20/17 508.3 508.3 508.2 0.9 
T1-2-05152017-1-17 17.5-19.0 5/20/17 324.6 324.6 324.6 1.2 
T1-2-05152017-1-18 19.0-20.0 5/20/17 388.0 388.1 388.1 1.4 
T1-2-05152017-1-19 20.0-21.0 5/20/17 336.1 336.2 336.2 1.6 
T1-2-05152017-1-20 21.0-23.0 5/20/17 370.3 370.3 370.3 1.7 
T1-2-05152017-1-21 23.0-25.0 5/20/17 349.1 349.1 349.0 1.7 
T1-2-05152017-1-22 25.0-27.0 5/20/17 332.2 332.2 332.2 2.0 
T1-2-05152017-1-23 27.0-29.0 5/20/17 332.3 332.3 332.3 2.5 
T1-2-05152017-1-24 29.0-31.0 5/20/17 319.1 319.1 319.1 3.6 
T1-2-05152017-1-25 31.0-33.0 5/20/17 351.2 351.2 351.2 2.6 
T1-2-05152017-1-26 33.0-35.0 5/20/17 322.2 322.1 322.1 1.7 
T1-2-05152017-1-27 35.0-37.0 5/20/17 344.9 344.9 344.9 1.8 
T1-2-05152017-1-28 37.0-39.0 5/20/17 324.2 324.2 324.2 2.5 
T1-2-05152017-1-29 39.0-41.0 5/20/17 503.7 503.7 503.8 3.0 
T1-2-05152017-1-30 41.0-43.0 5/20/17 532.6 532.6 532.6 3.1 
T1-2-05152017-1-31 43.0-45.0 5/20/17 519.6 519.6 519.6 2.8 
T1-2-05152017-1-32 45.0-47.0 5/20/17 580.5 580.6 580.6 2.9 
T1-2-05152017-1-33 47.0-49.0 5/20/17 222.9 222.9 222.9 2.4 
T1-2-05152017-1-34 49.0-51.0 5/20/17 151.4 151.4 151.4 2.3 








On the other hand, the moisture content data of before and after oven drying the other 
cores from the water’s edge to the farthest inland along the transect on the west side of Crawdad 
Cove Road (T2) are reported in Tables 33-35, respectively.  the moisture content data of before 
and after oven drying the background core is reported in Table 36.   
 
Table 33 
Moisture content data for the sediment core collected at the water’s edge of the transect on the 
west side of Crawdad Cove Road over depth (cm) (T2-0 core) 
Sample Name Depth (cm) 
Empty beaker mass (g) Mass before drying with foil in beaker (g) 
Date Trial 1 Trial 2 Trial 3 Date Trial 1 Trial 2 Trial 3 
T2-0-01282018-1 0.0-1.0 2/3/2018 118.9 118.9 118.9 2/3/2018 364.4 364.4 364.4 
T2-0-01282018-2 1.0-2.0 2/3/2018 105.2 105.2 105.2 2/3/2018 364.5 364.5 364.5 
T2-0-01282018-3 2.0-3.0 2/3/2018 102.6 102.6 102.6 2/3/2018 165.8 165.8 165.8 
T2-0-01282018-4 3.0-4.0 2/3/2018 118.4 118.5 118.4 2/3/2018 300.2 300.2 300.2 
T2-0-01282018-5 4.0-5.0 2/3/2018 117.4 117.4 117.5 2/3/2018 229.2 229.2 229.2 
T2-0-01282018-6 5.0-6.0 2/3/2018 118.3 118.4 118.4 2/3/2018 208.6 208.6 208.5 
T2-0-01282018-7 6.0-7.0 2/3/2018 117.1 117.1 117.2 2/3/2018 211.3 211.3 211.3 
T2-0-01282018-8 7.0-8.0 2/3/2018 117.9 117.8 117.9 2/3/2018 226.3 226.3 226.3 
T2-0-01282018-9 8.0-9.0 2/3/2018 114.3 114.3 114.4 2/3/2018 294.8 294.8 294.8 
T2-0-01282018-10 9.0-10.0 2/3/2018 115.4 115.5 115.5 2/3/2018 163.2 163.3 163.2 
T2-0-01282018-11 10.0-12.0 2/3/2018 183.0 183.1 183.0 2/3/2018 406.5 406.4 406.5 
T2-0-01282018-12 12.0-14.0 2/3/2018 165.1 165.1 165.1 2/3/2018 424.1 424.2 424.2 
T2-0-01282018-13 14.0-16.0 2/3/2018 164.1 164.0 164.1 2/3/2018 443.7 443.7 443.7 
T2-0-01282018-14 16.0-18.5 2/3/2018 182.2 182.2 182.1 2/3/2018 417.4 417.5 417.5 
T2-0-01282018-15 18.5-20.5 2/3/2018 160.1 160.2 160.2 2/3/2018 453.3 453.3 453.3 
T2-0-01282018-16 20.5-22.5 2/3/2018 178.8 178.8 178.8 2/3/2018 427.1 427.1 427.1 
T2-0-01282018-17 22.5-24.5 2/3/2018 169.5 169.5 169.5 2/3/2018 304.5 304.4 304.4 
T2-0-01282018-18 24.5-26.5 2/3/2018 161.6 161.6 161.6 2/3/2018 347.4 347.3 347.4 
Sample Name Depth (cm) 
Check dryness after drying with foil in beaker (g) 
Date Trial 1 Trial 2 Trial 3 Date Trial 1 Trial 2 Trial 3 
T2-0-01282018-1 0.0-1.0 2/4/2018 297.5 297.5 297.5 2/5/2018 289.8 289.8 289.8 
T2-0-01282018-2 1.0-2.0 2/4/2018 217.2 217.2 217.2 2/5/2018 215.6 215.7 215.7 
T2-0-01282018-3 2.0-3.0 2/4/2018 148.1 148.1 148.1 2/5/2018 148.1 148.1 148.1 
T2-0-01282018-4 3.0-4.0 2/4/2018 248.1 248.1 248.1 2/5/2018 247.8 247.8 247.8 
T2-0-01282018-5 4.0-5.0 2/4/2018 198.9 198.9 198.9 2/5/2018 198.8 198.8 198.8 
T2-0-01282018-6 5.0-6.0 2/4/2018 183.7 183.7 183.7 2/5/2018 183.7 183.7 183.7 
T2-0-01282018-7 6.0-7.0 2/4/2018 185.9 185.9 185.9 2/5/2018 185.9 185.9 185.9 
T2-0-01282018-8 7.0-8.0 2/4/2018 197.5 197.5 197.5 2/5/2018 197.4 197.4 197.4 
T2-0-01282018-9 8.0-9.0 2/4/2018 250.0 250.0 250.0 2/5/2018 249.9 249.9 249.9 
T2-0-01282018-10 9.0-10.0 2/4/2018 150.6 150.6 150.6 2/5/2018 150.6 150.6 150.6 
T2-0-01282018-11 10.0-12.0 2/4/2018 345.5 345.5 345.5 2/5/2018 345.2 345.3 345.3 
T2-0-01282018-12 12.0-14.0 2/4/2018 354.7 354.7 354.7 2/5/2018 354.4 354.3 354.3 
T2-0-01282018-13 14.0-16.0 2/4/2018 364.8 364.8 364.8 2/5/2018 364.6 364.6 364.6 
T2-0-01282018-14 16.0-18.5 2/4/2018 357.4 357.4 357.4 2/5/2018 357.2 357.2 357.2 
T2-0-01282018-15 18.5-20.5 2/4/2018 383.7 383.7 383.7 2/5/2018 383.4 383.5 383.4 
T2-0-01282018-16 20.5-22.5 2/4/2018 384.8 384.8 384.8 2/5/2018 384.6 384.6 384.6 
T2-0-01282018-17 22.5-24.5 2/4/2018 285.4 285.4 285.4 2/5/2018 285.3 285.4 285.4 






Table 33 (Cont’d) 
Moisture content data for the sediment core collected at the water’s edge of the transect on 




Mass after drying without foil in beaker (g) Moisture 
contents (%) Date Trial 1 Trial 2 Trial 3 
T2-0-01282018-1 0.0-1.0 2/7/2018 288.2 288.2 288.2 31 
T2-0-01282018-2 1.0-2.0 2/7/2018 215.5 215.5 215.5 57 
T2-0-01282018-3 2.0-3.0 2/5/2018 147.5 147.5 147.5 29 
T2-0-01282018-4 3.0-4.0 2/7/2018 247.1 247.1 247.1 29 
T2-0-01282018-5 4.0-5.0 2/5/2018 198.4 198.4 198.4 28 
T2-0-01282018-6 5.0-6.0 2/5/2018 183.5 183.4 183.5 28 
T2-0-01282018-7 6.0-7.0 2/5/2018 185.7 185.6 185.7 27 
T2-0-01282018-8 7.0-8.0 2/5/2018 197.1 197.1 197.1 27 
T2-0-01282018-9 8.0-9.0 2/5/2018 249.5 249.5 249.5 25 
T2-0-01282018-10 9.0-10.0 2/5/2018 150.3 150.3 150.3 27 
T2-0-01282018-11 10.0-12.0 2/5/2018 344.7 344.7 344.7 28 
T2-0-01282018-12 12.0-14.0 2/5/2018 353.7 353.7 353.7 27 
T2-0-01282018-13 14.0-16.0 2/5/2018 364.0 364.0 364.1 28 
T2-0-01282018-14 16.0-18.5 2/5/2018 356.7 356.8 356.7 26 
T2-0-01282018-15 18.5-20.5 2/5/2018 380.1 380.2 380.2 25 
T2-0-01282018-16 20.5-22.5 2/5/2018 382.8 382.8 382.8 18 
T2-0-01282018-17 22.5-24.5 2/5/2018 283.6 283.6 283.6 15 


















Moisture content data for the soil core collected at the middle point of the transect on the 




Empty beaker mass (g) Mass before drying with foil in beaker (g) 
Date Trial 1 Trial 2 Trial 3 Date Trial 1 Trial 2 Trial 3 
T2-1-04102017-1-1 0.0-1.0 9/28/17 165.6 165.6 165.6 9/29/17 559.9 559.9 559.9 
T2-1-04102017-1-2 1.0-2.0 9/28/17 119.9 119.9 119.9 9/29/17 347.0 347.0 347.0 
T2-1-04102017-1-3 2.0-3.0 9/28/17 169.5 169.5 169.5 9/29/17 615.9 615.9 615.9 
T2-1-04102017-1-4 3.0-4.0 9/28/17 120.7 120.8 120.7 9/29/17 407.5 407.5 407.5 
T2-1-04102017-1-5 4.0-5.0 10/19/17 164.1 164.1 164.1 10/19/17 572.3 572.3 572.3 
T2-1-04102017-1-6 5.0-6.0 9/28/17 161.6 161.6 161.6 9/29/17 551.5 551.5 551.5 
T2-1-04102017-1-7 6.0-7.0 9/28/17 94.3 94.3 94.3 9/29/17 395.6 395.6 395.6 
T2-1-04102017-1-8 7.0-8.0 9/28/17 165.1 165.1 165.1 9/29/17 546.4 546.5 546.5 
T2-1-04102017-1-9 8.0-9.0 9/28/17 118.3 118.3 118.3 9/29/17 349.0 349.0 349.0 
T2-1-04102017-1-10 9.0-10.0 9/28/17 118.4 118.4 118.4 9/29/17 358.4 358.4 358.4 
T2-1-04102017-1-11 10.0-11.0 9/28/17 93.8 93.9 93.9 9/29/17 318.8 318.8 318.8 
T2-1-04102017-1-12 11.0-12.0 9/28/17 117.9 117.9 117.9 9/29/17 375.9 375.9 375.9 
T2-1-04102017-1-13 12.0-13.0 9/28/17 97.2 97.2 97.2 9/29/17 344.9 344.9 344.9 
T2-1-04102017-1-14 13.0-14.0 9/28/17 99.0 99.0 99.0 9/29/17 370.2 370.2 370.3 
T2-1-04102017-1-15 14.0-15.0 9/28/17 117.1 117.1 117.1 9/29/17 360.2 360.3 360.2 
T2-1-04102017-1-16 15.0-16.0 9/28/17 109.4 109.4 109.4 9/29/17 370.7 370.7 370.7 
T2-1-04102017-1-17 16.0-17.0 9/28/17 114.3 114.3 114.3 9/29/17 364.6 364.6 364.6 
T2-1-04102017-1-18 17.0-18.0 9/28/17 105.4 105.4 105.4 9/29/17 381.7 381.7 381.7 
T2-1-04102017-1-19 18.0-19.0 9/28/17 66.1 66.1 66.1 9/29/17 223.6 223.6 223.6 
T2-1-04102017-1-20 19.0-20.0 9/28/17 95.2 95.3 95.3 9/29/17 347.4 347.5 347.5 
T2-1-04102017-1-21 20.0-22.0 9/28/17 117.5 117.5 117.5 9/29/17 344.9 344.9 344.9 
T2-1-04102017-1-22 22.0-24.0 9/28/17 92.2 92.2 92.2 9/29/17 349.0 349.0 349.0 
T2-1-04102017-1-23 24.0-26.0 9/28/17 118.4 118.4 118.4 9/29/17 361.9 361.9 361.9 
T2-1-04102017-1-24 26.0-28.0 9/28/17 108.0 108.0 108.0 9/29/17 361.8 361.8 361.9 
T2-1-04102017-1-25 28.0-30.0 10/5/17 182.1 182.1 182.1 10/5/17 590.1 590.1 590.1 
T2-1-04102017-1-26 30.0-32.0 10/4/17 173.1 173.1 173.1 10/5/17 574.7 574.7 574.7 
T2-1-04102017-1-27 32.0-34.0 10/5/17 164.1 164.1 164.1 10/5/17 559.3 559.3 559.3 
T2-1-04102017-1-28 34.0-36.0 10/5/17 160.1 160.1 160.1 10/5/17 605.1 605.1 605.1 
T2-1-04102017-1-29 36.0-38.0 10/5/17 179.0 179.0 179.0 10/5/17 602.1 602.1 602.0 
T2-1-04102017-1-30 38.0-40.0 10/5/17 181.5 181.6 181.5 10/5/17 624.6 624.6 624.6 
T2-1-04102017-1-31 40.0-42.0 10/5/17 178.7 178.7 178.8 10/5/17 599.4 599.4 599.4 
T2-1-04102017-1-32 42.0-44.0 10/5/17 102.6 102.6 102.6 10/5/17 429.9 429.9 429.9 
T2-1-04102017-1-33 44.0-46.0 10/5/17 98.7 98.7 98.7 10/6/17 434.9 434.9 434.9 
T2-1-04102017-1-34 46.0-48.0 10/5/17 103.7 103.7 103.7 10/6/17 419.0 419.0 419.0 













Table 34 (Cont’d)  
Moisture content data for the soil core collected at the middle point of the transect on the 




Check dryness after drying with foil in beaker (g) 
Date Trial 1 Trial 2 Trial 3 Date Trial 1 Trial 2 Trial 3 
T2-1-04102017-1-1 0.0-1.0 10/02/17 553.5 553.5 553.5 10/03/17 553.6 533.6 533.6 
T2-1-04102017-1-2 1.0-2.0 10/02/17 344.8 344.8 344.8 10/03/17 344.8 344.8 344.8 
T2-1-04102017-1-3 2.0-3.0 10/02/17 611.3 611.4 611.4 10/03/17 611.2 611.2 611.2 
T2-1-04102017-1-4 3.0-4.0 10/02/17 404.8 404.8 404.8 10/03/17 404.9 404.9 404.9 
T2-1-04102017-1-5 4.0-5.0 10/22/17 566.8 566.8 566.8 10/25/17 566.8 566.8 566.8 
T2-1-04102017-1-6 5.0-6.0 10/02/17 547.0 547.0 547.0 10/03/17 546.7 546.7 546.7 
T2-1-04102017-1-7 6.0-7.0 10/02/17 392.5 392.6 392.6 10/03/17 392.5 392.5 392.5 
T2-1-04102017-1-8 7.0-8.0 10/02/17 540.3 540.3 540.4 10/03/17 540.2 540.2 540.2 
T2-1-04102017-1-9 8.0-9.0 10/02/17 345.1 345.1 345.1 10/03/17 345.2 345.2 345.2 
T2-1-04102017-1-10 9.0-10.0 10/02/17 354.5 354.5 354.5 10/03/17 354.6 354.6 354.6 
T2-1-04102017-1-11 10.0-11.0 10/02/17 315.1 315.1 315.1 10/03/17 315.2 315.2 315.2 
T2-1-04102017-1-12 11.0-12.0 10/02/17 371.2 371.3 371.3 10/03/17 371.3 371.3 371.3 
T2-1-04102017-1-13 12.0-13.0 10/02/17 341.2 341.2 341.2 10/03/17 341.3 341.3 341.3 
T2-1-04102017-1-14 13.0-14.0 10/02/17 365.9 365.9 365.9 10/03/17 365.9 365.9 365.9 
T2-1-04102017-1-15 14.0-15.0 10/02/17 356.6 356.7 356.6 10/03/17 356.6 356.7 356.7 
T2-1-04102017-1-16 15.0-16.0 10/02/17 367.1 367.0 367.1 10/03/17 367.1 367.1 367.1 
T2-1-04102017-1-17 16.0-17.0 10/02/17 361.1 361.2 361.2 10/03/17 361.1 361.1 361.2 
T2-1-04102017-1-18 17.0-18.0 10/02/17 375.8 375.8 375.8 10/03/17 375.8 375.8 375.8 
T2-1-04102017-1-19 18.0-19.0 10/02/17 221.4 221.4 221.4 10/03/17 221.5 221.5 221.5 
T2-1-04102017-1-20 19.0-20.0 10/02/17 343.6 343.6 343.6 10/03/17 343.6 343.6 343.7 
T2-1-04102017-1-21 20.0-22.0 10/02/17 340.2 340.2 340.2 10/03/17 340.2 340.2 340.2 
T2-1-04102017-1-22 22.0-24.0 10/02/17 345.2 345.2 345.2 10/03/17 345.2 345.2 345.2 
T2-1-04102017-1-23 24.0-26.0 10/02/17 356.5 356.5 356.5 10/03/17 356.4 356.5 356.4 
T2-1-04102017-1-24 26.0-28.0 10/02/17 357.6 357.6 357.6 10/03/17 357.7 357.7 357.7 
T2-1-04102017-1-25 28.0-30.0 10/06/17 582.0 582.0 582.0 10/10/17 582.3 582.3 582.3 
T2-1-04102017-1-26 30.0-32.0 10/06/17 567.0 567.1 567.1 10/10/17 567.3 567.3 567.3 
T2-1-04102017-1-27 32.0-34.0 10/06/17 552.0 552.1 552.1 10/10/17 552.3 552.3 552.3 
T2-1-04102017-1-28 34.0-36.0 10/06/17 596.9 596.8 596.8 10/10/17 597.0 597.0 597.0 
T2-1-04102017-1-29 36.0-38.0 10/06/17 594.8 594.8 594.9 10/10/17 595.0 595.0 595.0 
T2-1-04102017-1-30 38.0-40.0 10/06/17 616.8 616.8 616.8 10/10/17 617.0 617.0 617.0 
T2-1-04102017-1-31 40.0-42.0 10/06/17 593.0 593.0 593.0 10/10/17 593.2 593.2 593.2 
T2-1-04102017-1-32 42.0-44.0 10/06/17 424.7 424.7 424.7 10/10/17 424.9 424.9 424.9 
T2-1-04102017-1-33 44.0-46.0 10/10/17 427.7 427.8 427.8 10/11/17 427.8 427.8 427.8 
T2-1-04102017-1-34 46.0-48.0 10/10/17 412.3 412.4 412.4 10/11/17 412.4 412.4 412.4 













Table 34 (Cont’d)  
Moisture content data for the soil core collected at the middle point of the transect on the west 




Mass after drying without foil in beaker (g) Moisture 
contents (%) Date Trial 1 Trial 2 Trial 3 
T2-1-04102017-1-1 0.0-1.0 10/03/17 552.7 552.7 552.7 1.8 
T2-1-04102017-1-2 1.0-2.0 10/03/17 343.9 343.9 343.9 1.4 
T2-1-04102017-1-3 2.0-3.0 10/03/17 610.1 610.1 610.1 1.3 
T2-1-04102017-1-4 3.0-4.0 10/03/17 404.3 404.3 404.3 1.1 
T2-1-04102017-1-5 4.0-5.0 10/25/17 565.9 565.9 565.9 1.6 
T2-1-04102017-1-6 5.0-6.0 10/03/17 545.6 545.6 545.6 1.5 
T2-1-04102017-1-7 6.0-7.0 10/03/17 391.4 391.4 391.4 1.4 
T2-1-04102017-1-8 7.0-8.0 10/03/17 539.3 539.3 539.3 1.9 
T2-1-04102017-1-9 8.0-9.0 10/03/17 344.5 344.5 344.6 1.9 
T2-1-04102017-1-10 9.0-10.0 10/03/17 353.7 353.7 353.7 2.0 
T2-1-04102017-1-11 10.0-11.0 10/03/17 314.6 314.6 314.6 1.9 
T2-1-04102017-1-12 11.0-12.0 10/03/17 370.6 370.6 370.7 2.0 
T2-1-04102017-1-13 12.0-13.0 10/03/17 340.2 340.3 340.2 1.9 
T2-1-04102017-1-14 13.0-14.0 10/03/17 365.1 365.1 365.1 1.9 
T2-1-04102017-1-15 14.0-15.0 10/03/17 356.0 356.0 356.0 1.7 
T2-1-04102017-1-16 15.0-16.0 10/03/17 366.4 366.4 366.4 1.6 
T2-1-04102017-1-17 16.0-17.0 10/03/17 360.2 360.2 360.2 1.8 
T2-1-04102017-1-18 17.0-18.0 10/03/17 374.8 374.8 374.8 2.5 
T2-1-04102017-1-19 18.0-19.0 10/03/17 220.9 220.9 220.9 1.7 
T2-1-04102017-1-20 19.0-20.0 10/03/17 342.8 342.8 342.8 1.9 
T2-1-04102017-1-21 20.0-22.0 10/03/17 339.6 339.6 339.6 2.3 
T2-1-04102017-1-22 22.0-24.0 10/03/17 344.7 344.7 344.7 1.7 
T2-1-04102017-1-23 24.0-26.0 10/03/17 355.8 355.8 355.8 2.5 
T2-1-04102017-1-24 26.0-28.0 10/03/17 356.9 356.9 356.9 1.9 
T2-1-04102017-1-25 28.0-30.0 10/10/17 581.6 581.7 581.7 2.1 
T2-1-04102017-1-26 30.0-32.0 10/10/17 566.6 566.6 566.6 2.0 
T2-1-04102017-1-27 32.0-34.0 10/10/17 551.5 551.5 551.5 2.0 
T2-1-04102017-1-28 34.0-36.0 10/10/17 596.3 596.3 596.3 2.0 
T2-1-04102017-1-29 36.0-38.0 10/10/17 594.2 594.2 594.2 1.9 
T2-1-04102017-1-30 38.0-40.0 10/10/17 616.4 616.4 616.4 1.9 
T2-1-04102017-1-31 40.0-42.0 10/10/17 592.4 592.5 592.5 1.6 
T2-1-04102017-1-32 42.0-44.0 10/10/17 424.2 424.2 424.2 1.7 
T2-1-04102017-1-33 44.0-46.0 10/12/17 427.4 427.4 427.4 2.2 
T2-1-04102017-1-34 46.0-48.0 10/12/17 411.6 411.6 411.6 2.3 









Moisture content data for the soil core collected at the farthest inland of the transect on the 












T2-2-12012016-1-1 0.0-1.5 189.7 188.2 0.8 
T2-2-12012016-1-2 1.5-2.5 316.1 314.7 0.4 
T2-2-12012016-1-3 2.5-3.5 203.9 201.6 1.1 
T2-2-12012016-1-4 3.5-4.5 201.4 200.8 0.3 
T2-2-12012016-1-5 4.5-7.5 201.9 199.5 1.2 
T2-2-12012016-1-6 7.5-8.5 295.2 294.4 0.3 
T2-2-12012016-1-7 8.5-9.5 226.4 223.9 1.1 
T2-2-12012016-1-8 9.5-10.5 316.9 315.1 0.6 
T2-2-12012016-1-9 10.5-11.5 215.8 213.8 0.9 
T2-2-12012016-1-10 11.5-12 315.0 313.4 0.5 
T2-2-12012016-1-11 12.0-13.0 234.9 232.2 1.1 
T2-2-12012016-1-12 13.0-14.0 171.2 170.5 0.4 
T2-2-12012016-1-13 14.0-15.0 222.4 219.9 1.1 
T2-2-12012016-1-14 15.0-15.5 149.0 147.5 1.0 
T2-2-12012016-1-15 15.5-16.0 172.5 170.9 0.9 
T2-2-12012016-1-16 16.0-17.0 154.7 153.5 0.8 
T2-2-12012016-1-17 17.0-18.0 154.6 151.2 2.2 
T2-2-12012016-1-18 18.0-19.0 114.0 113.3 0.6 
T2-2-12012016-1-19 19.0-20.0 138.2 135.9 1.7 
T2-2-12012016-1-20 20.0-21.0 138.2 136.8 1.0 
T2-2-12012016-1-21 21.0-24.0 199.7 196.6 1.6 
T2-2-12012016-1-22 24.0-26.5 161.4 160.6 0.5 
T2-2-12012016-1-23 26.5-28.5 246.9 243.5 1.4 
T2-2-12012016-1-24 28.5-29.5 159.4 158.3 0.7 














Moisture content data for the background core over depth (cm) 
Sample Name Depth (cm) 
Empty beaker mass (g) Mass before drying with foil in beaker (g) 
Date Trial 1 Trial 2 Trial 3 Date Trial 1 Trial 2 Trial 3 
BG-01182018-1 0.0-1.0 2/3/2018 93.2 93.1 93.2 2/3/2018 403.2 403.2 403.2 
BG-01182018-2 1.0-2.0 2/3/2018 82.4 82.3 82.4 2/9/2018 268.4 268.5 268.5 
BG-01182018-3 2.0-3.0 2/3/2018 67.4 67.3 67.3 2/9/2018 246.5 246.5 246.5 
BG-01182018-4 3.0-4.0 2/3/2018 118.4 118.4 118.4 2/9/2018 359.7 359.7 359.7 
BG-01182018-5 4.0-5.0 2/3/2018 109.1 109.1 109.1 2/9/2018 413.2 413.2 413.2 
BG-01182018-6 5.0-6.0 2/3/2018 118.4 118.4 118.4 2/9/2018 378.7 378.7 378.7 
BG-01182018-7 6.0-7.0 2/3/2018 118.9 118.9 118.8 2/9/2018 359.9 359.9 359.9 
BG-01182018-8 7.0-8.0 2/3/2018 108.6 108.6 108.6 2/9/2018 336.3 336.3 336.3 
BG-01182018-9 8.0-9.0 2/3/2018 98.7 98.8 98.7 2/3/2018 371.7 371.6 371.7 
BG-01182018-10 9.0-10.0 2/3/2018 120.8 120.7 120.7 2/9/2018 328.7 328.7 328.7 
BG-01182018-11 10.0-11.0 2/3/2018 95.7 95.8 95.9 2/9/2018 335.8 335.9 335.9 
BG-01182018-12 11.0-12.0 2/3/2018 91.9 92.0 92.1 2/9/2018 303.1 303.1 303.1 
BG-01182018-13 12.0-13.0 2/3/2018 96.8 96.8 96.8 2/9/2018 396.0 396.0 396.0 
BG-01182018-14 13.0-14.0 2/3/2018 93.0 93.1 93.1 2/9/2018 348.1 348.1 348.1 
BG-01182018-15 14.0-15.0 2/3/2018 93.8 93.9 93.8 2/9/2018 350.2 350.2 350.2 
BG-01182018-16 15.0-17.0 2/3/2018 94.4 94.4 94.4 2/9/2018 308.0 308.0 308.0 
BG-01182018-17 17.0-19.0 2/3/2018 103.8 103.7 103.8 2/3/2018 370.3 370.3 370.3 
BG-01182018-18 19.0-21.0 2/3/2018 110.6 110.7 110.7 2/3/2018 353.3 353.3 353.3 
BG-01182018-19 21.0-23.0 2/3/2018 105.5 105.5 105.5 2/3/2018 416.0 416.1 416.1 
BG-01182018-20 23.0-25.0 2/3/2018 109.3 109.3 109.4 2/3/2018 398.6 398.6 398.6 
BG-01182018-21 25.0-27.0 2/3/2018 96.7 96.8 96.7 2/3/2018 372.3 372.3 372.3 
BG-01182018-22 27.0-29.0 2/3/2018 93.6 93.7 93.7 2/3/2018 373.0 373.0 373.0 
BG-01182018-23 29.0-31.0 2/3/2018 60.6 60.6 60.6 2/3/2018 173.3 173.3 173.3 
BG-01182018-24 31.0-33.0 2/3/2018 56.6 56.7 56.7 2/3/2018 168.2 168.2 168.2 
BG-01182018-25 33.0-35.0 2/3/2018 56.8 56.8 56.8 2/3/2018 158.3 158.3 158.3 
BG-01182018-26 35.0-37.0 2/3/2018 56.0 56.0 56.0 2/3/2018 172.3 172.3 172.3 
BG-01182018-27 37.0-39.0 2/3/2018 58.8 58.6 58.7 2/3/2018 181.9 182.0 181.9 
BG-01182018-28 39.0-41.0 2/3/2018 50.4 50.4 50.3 2/3/2018 166.9 166.8 166.9 
BG-01182018-29 41.0-43.0 2/3/2018 54.2 54.3 54.2 2/3/2018 168.0 167.9 168.0 
BG-01182018-30 43.0-45.0 2/3/2018 55.8 55.8 55.8 2/3/2018 178.4 178.4 178.4 
BG-01182018-31 45.0-47.0 2/3/2018 57.3 57.3 57.3 2/3/2018 178.6 178.6 178.6 
BG-01182018-32 47.0-49.0 2/3/2018 82.6 82.7 82.6 2/3/2018 260.1 260.1 260.1 
BG-01182018-33 49.0-51.0 2/3/2018 83.8 83.9 83.9 2/3/2018 244.7 244.7 244.7 
BG-01182018-34 51.0-53.0 2/3/2018 56.0 56.1 56.1 2/3/2018 166.6 166.6 166.6 
BG-01182018-35 53.0-55.0 2/3/2018 71.1 71.2 71.1 2/3/2018 251.4 251.4 251.4 
BG-01182018-36 55.0-57.0 2/3/2018 66.1 66.1 66.1 2/3/2018 243.7 243.7 243.7 
BG-01182018-37 57.0-59.0 2/3/2018 66.8 66.6 66.7 2/3/2018 257.0 257.0 257.0 










Table 36 (Cont’d) 
Moisture content data for the background core over depth (cm) 
Sample Name Depth (cm) 
Check dryness after drying with foil in beaker (g) 
Date Trial 1 Trial 2 Trial 3 Date Trial 1 Trial 2 Trial 3 
BG-01182018-1 0.0-1.0 2/4/2018 394.2 394.2 394.2 2/5/2018 394.0 394.0 394.0 
BG-01182018-2 1.0-2.0 2/11/2018 261.4 261.4 261.4 2/12/2018 261.0 261.0 261.0 
BG-01182018-3 2.0-3.0 2/11/2018 238.8 238.8 238.8 2/12/2018 238.7 238.7 238.7 
BG-01182018-4 3.0-4.0 2/11/2018 349.3 349.3 349.3 2/12/2018 349.1 349.1 349.1 
BG-01182018-5 4.0-5.0 2/11/2018 399.2 399.2 399.2 2/12/2018 399.0 399.0 399.0 
BG-01182018-6 5.0-6.0 2/11/2018 366.1 366.1 366.1 2/12/2018 366.1 366.0 366.0 
BG-01182018-7 6.0-7.0 2/11/2018 348.2 348.2 348.2 2/12/2018 348.2 348.2 348.2 
BG-01182018-8 7.0-8.0 2/11/2018 325.9 325.9 325.9 2/12/2018 325.9 325.9 325.9 
BG-01182018-9 8.0-9.0 2/4/2018 357.5 357.5 357.5 2/5/2018 357.4 357.4 357.4 
BG-01182018-10 9.0-10.0 2/11/2018 318.0 318.0 318.0 2/12/2018 318.0 318.0 318.0 
BG-01182018-11 10.0-11.0 2/11/2018 327.8 327.8 327.8 2/12/2018 327.5 327.5 327.5 
BG-01182018-12 11.0-12.0 2/11/2018 294.1 294.1 294.1 2/12/2018 293.9 293.9 293.9 
BG-01182018-13 12.0-13.0 2/11/2018 382.7 382.7 382.7 2/12/2018 382.6 382.5 382.5 
BG-01182018-14 13.0-14.0 2/11/2018 337.1 337.1 337.1 2/12/2018 337.1 337.1 337.1 
BG-01182018-15 14.0-15.0 2/11/2018 337.8 337.8 337.8 2/12/2018 337.7 337.7 337.7 
BG-01182018-16 15.0-17.0 2/11/2018 296.0 296.0 296.0 2/12/2018 296.0 296.0 296.0 
BG-01182018-17 17.0-19.0 2/4/2018 356.3 356.3 356.3 2/5/2018 356.2 356.2 356.2 
BG-01182018-18 19.0-21.0 2/4/2018 343.3 343.3 343.2 2/5/2018 343.2 343.2 343.2 
BG-01182018-19 21.0-23.0 2/4/2018 405.8 405.8 405.8 2/5/2018 405.5 405.5 405.5 
BG-01182018-20 23.0-25.0 2/7/2018 392.7 392.7 392.7 2/8/2018 392.4 392.4 392.4 
BG-01182018-21 25.0-27.0 2/7/2018 367.4 367.4 367.4 2/8/2018 367.2 367.2 367.2 
BG-01182018-22 27.0-29.0 2/7/2018 368.2 368.2 368.2 2/8/2018 368.0 368.0 368.0 
BG-01182018-23 29.0-31.0 2/7/2018 171.4 171.4 171.4 2/8/2018 171.3 171.3 171.3 
BG-01182018-24 31.0-33.0 2/7/2018 166.3 166.3 166.3 2/8/2018 166.3 166.3 166.3 
BG-01182018-25 33.0-35.0 2/7/2018 156.7 156.7 156.7 2/8/2018 156.7 156.7 156.7 
BG-01182018-26 35.0-37.0 2/7/2018 170.4 170.4 170.4 2/8/2018 170.3 170.3 170.3 
BG-01182018-27 37.0-39.0 2/7/2018 180.0 180.0 180.0 2/8/2018 179.6 179.6 179.6 
BG-01182018-28 39.0-41.0 2/7/2018 164.9 164.9 164.9 2/8/2018 164.5 164.5 164.5 
BG-01182018-29 41.0-43.0 2/7/2018 165.5 165.5 165.5 2/8/2018 165.0 165.0 165.0 
BG-01182018-30 43.0-45.0 2/7/2018 175.4 175.4 175.4 2/8/2018 175.1 175.1 175.1 
BG-01182018-31 45.0-47.0 2/7/2018 176.8 176.8 176.8 2/8/2018 176.0 176.0 176.0 
BG-01182018-32 47.0-49.0 2/7/2018 255.5 255.5 255.5 2/8/2018 254.9 254.9 254.9 
BG-01182018-33 49.0-51.0 2/7/2018 241.0 241.0 241.0 2/8/2018 240.4 240.4 240.4 
BG-01182018-34 51.0-53.0 2/7/2018 164.9 164.9 164.9 2/8/2018 164.1 164.1 164.1 
BG-01182018-35 53.0-55.0 2/7/2018 248.5 248.5 248.5 2/8/2018 247.5 247.5 247.5 
BG-01182018-36 55.0-57.0 2/7/2018 240.8 240.8 240.8 2/8/2018 239.7 239.7 239.7 
BG-01182018-37 57.0-59.0 2/7/2018 253.8 253.8 253.8 2/8/2018 252.6 252.6 252.6 










Table 36 (Cont’d) 








Date Trial 1 Trial 2 Trial 3 
BG-01182018-1 0.0-1.0 2/5/2018 393.4 393.4 393.4 3.2 
BG-01182018-2 1.0-2.0 2/12/2018 260.7 260.7 260.7 4.2 
BG-01182018-3 2.0-3.0 2/12/2018 238.2 238.2 238.2 4.6 
BG-01182018-4 3.0-4.0 2/12/2018 348.5 348.5 348.5 4.6 
BG-01182018-5 4.0-5.0 2/12/2018 398.2 398.2 398.2 4.9 
BG-01182018-6 5.0-6.0 2/12/2018 365.6 365.6 365.6 5.0 
BG-01182018-7 6.0-7.0 2/12/2018 347.4 347.4 347.4 5.2 
BG-01182018-8 7.0-8.0 2/12/2018 324.8 324.8 324.8 5.1 
BG-01182018-9 8.0-9.0 2/5/2018 356.8 356.8 356.8 5.4 
BG-01182018-10 9.0-10.0 2/12/2018 317.5 317.5 317.5 5.4 
BG-01182018-11 10.0-11.0 2/12/2018 327.1 327.1 327.1 3.7 
BG-01182018-12 11.0-12.0 2/12/2018 293.4 293.4 293.4 4.6 
BG-01182018-13 12.0-13.0 2/12/2018 381.9 381.9 381.9 4.7 
BG-01182018-14 13.0-14.0 2/12/2018 336.1 336.1 336.1 4.7 
BG-01182018-15 14.0-15.0 2/12/2018 337.2 337.2 337.2 5.1 
BG-01182018-16 15.0-17.0 2/12/2018 295.5 295.5 295.5 5.9 
BG-01182018-17 17.0-19.0 2/5/2018 355.7 355.7 355.7 5.5 
BG-01182018-18 19.0-21.0 2/5/2018 342.8 342.8 342.8 4.3 
BG-01182018-19 21.0-23.0 2/5/2018 404.9 404.9 404.9 3.6 
BG-01182018-20 23.0-25.0 2/8/2018 392.0 392.0 392.0 2.3 
BG-01182018-21 25.0-27.0 2/8/2018 366.7 366.7 366.7 2.0 
BG-01182018-22 27.0-29.0 2/8/2018 367.6 367.6 367.6 1.9 
BG-01182018-23 29.0-31.0 2/8/2018 171.0 171.0 171.0 2.0 
BG-01182018-24 31.0-33.0 2/8/2018 165.9 165.9 165.9 2.1 
BG-01182018-25 33.0-35.0 2/8/2018 156.4 156.4 156.4 1.9 
BG-01182018-26 35.0-37.0 2/8/2018 170.0 170.0 170.0 2.0 
BG-01182018-27 37.0-39.0 2/8/2018 179.4 179.4 179.4 2.1 
BG-01182018-28 39.0-41.0 2/8/2018 164.3 164.3 164.3 2.2 
BG-01182018-29 41.0-43.0 2/8/2018 164.8 164.8 164.8 2.8 
BG-01182018-30 43.0-45.0 2/8/2018 174.8 174.8 174.8 2.9 
BG-01182018-31 45.0-47.0 2/8/2018 175.8 175.8 175.8 2.3 
BG-01182018-32 47.0-49.0 2/8/2018 254.5 254.5 254.5 3.2 
BG-01182018-33 49.0-51.0 2/8/2018 240.0 240.0 240.0 2.9 
BG-01182018-34 51.0-53.0 2/8/2018 163.9 163.9 163.9 2.4 
BG-01182018-35 53.0-55.0 2/8/2018 247.0 247.0 247.0 2.4 
BG-01182018-36 55.0-57.0 2/8/2018 239.2 239.2 239.2 2.5 
BG-01182018-37 57.0-59.0 2/8/2018 252.3 252.3 252.3 2.5 





Redox potential, pH, and temperature 
Redox potential (Eh), pH, and temperature of the sediment core collected (T1-0) at the 
water’s edge of the transect on the east side of Crawdad Cove Road is reported in Table 37.  
Those of the duplicate core at the same location over depth is reported in Table 38.  It is apparent 
that the sediment-water interface at Crawdad Cove is of pH neutral and highly anoxic, ranging 
between -398.2 mV and -12.8 mV. 
Table 37 
Redox potential (Eh), pH, and temperature in the sediment core collected at the water’s edge of the 
transect on the east side of Crawdad Cove Road over depth (cm) (T1-0 core) 
Sample Name Depth (cm) Eh (mV) pH Temperature (°C) 
T1-0-11042016-1-1 0.0-1.5 -210.0 7.1 22.0 
T1-0-11042016-1-2 1.5-3.0 -202.2 7.9 21.8 
T1-0-11042016-1-3 3.0-4.5 -235.5 7.9 18.0 
T1-0-11042016-1-4 4.5-5.5 -139.9 7.1 26.0 
T1-0-11042016-1-5 5.5-7.0 -120.4 6.7 23.0 
T1-0-11042016-1-6 7.0-8.0 -116.1 6.9 18.0 
T1-0-11042016-1-7 8.0-9.0 -175.4 7.8 22.0 
T1-0-11042016-1-8 9.0-10 -176.3 7.3 19.0 
T1-0-11042016-1-9 10.0-11.5 -12.8 7.5 14.0 
T1-0-11042016-1-10 11.5-13 -204.7 6.9 23.0 
T1-0-11042016-1-11 13.0-14.5 -110.1 7.1 23.0 
T1-0-11042016-1-12 14.5-15.5 -89.9 7.4 21.0 
T1-0-11042016-1-13 15.5-17.0 -216.3 7.1 20.0 
T1-0-11042016-1-14 17.0-18.0 -178.8 6.9 21.0 
T1-0-11042016-1-15 18.0-19.5 -226.8 6.9 17.0 
T1-0-11042016-1-16 19.5-21.0 -398.2 7.4 22.5 
T1-0-11042016-1-17 21.0-22.0 -240.0 7.5 23.0 
T1-0-11042016-1-18 22.0-25.0 -238.9 7.2 22.0 
T1-0-11042016-1-19 25.0-28.0 -110.3 7.3 21.8 
T1-0-11042016-1-20 28.0-30.5 -146.0 7.3 24.8 
T1-0-11042016-1-21 30.5-33.5 -211.3 7.4 22.0 
T1-0-11042016-1-22 33.5-35.0 -263.1 7.2 27.0 
T1-0-11042016-1-23 35.0-38.0 -340.8 7.3 26.5 
T1-0-11042016-1-24 38.0-41.0 -323.7 7.2 26.0 
T1-0-11042016-1-25 41.0-43.5 -286.7 7.5 25.1 
T1-0-11042016-1-26 43.5-46.0 -88.3 7.5 24.3 
T1-0-11042016-1-27 46.0-47.0 -102.9 7.6 25.9 
T1-0-11042016-1-28 47.0-48.0 -194.9 7.3 22.0 
T1-0-11042016-1-29 48.0-49.5 -222.4 7.7 20.0 
T1-0-11042016-1-30 49.5-50.5 -232.0 7.5 20.0 
T1-0-11042016-1-31 50.5-51.5 -223.6 7.4 18.0 





Redox potential, pH, and temperature in the duplicate sediment core collected at the water’s 
edge of the transect on the east side of Crawdad Cove Road over depth (cm) (T1-0 duplicate 
core) 
Sample Name Depth (cm) Eh (mV) pH Temperature (°C) 
T1-0-11042016-2-1 0.0-1.0 -288.5 7.0 19.0 
T1-0-11042016-2-2 11.4-13.6 -251.3 6.9 22.0 
T1-0-11042016-2-3 26.8-29.5 -298.9 7.0 22.0 




Elemental Analysis – Transect Cores 
Further, the results for all (XRF, ICP, and ICPMS) analysis of the elements in the core 
samples are found in Tables 39-45.  The instrument analyzed a specific element is specified after 
abbreviated element name.  For example, titanium is analyzed using ICP or ICP-AES, its column 
is named ‘Ti (ICP)’.  All results are reported in units of mg/kg (ppm) of core sample.  All the 
analysis of the cores along the transect on the east side of Crawdad Cove Road are reported in 
Tables 39, 41, and 42.  Table 40 is the analysis of duplicate core sample from the water’s edge of 
the transect on the east side of Crawdad Cove Road.  The analysis of the cores along the transect 











Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T1-0 core) 
Sample Name Depth (cm) Na (ICP) Mg (ICP) Al (ICP) Si* (ICP) 
T1-0-11042016-1-1 0.0-1.5 5550 ± 30 7480 ± 30 35200 ± 100 1810 ± 10 
T1-0-11042016-1-2 1.5-3.0 5190 ± 40 7370 ± 40 33900 ± 200 1759 ±   4 
T1-0-11042016-1-3 3.0-4.5 4270 ± 20 6633 ±   7 29240 ±   30   289.3 ± 0.2 
T1-0-11042016-1-4 4.5-5.5 5580 ± 30 7660 ± 20 33000 ± 300   666.3 ± 0.7 
T1-0-11042016-1-5 5.5-7.0 4980 ± 40 6940 ± 30 31500 ± 200 4306 ±   3 
T1-0-11042016-1-6 7.0-8.0 4600 ± 100 7010 ± 70 32200 ± 400   228 ±   1 
T1-0-11042016-1-7 8.0-9.0 4600 ± 40 7320 ± 10 31300 ± 200   809 ±   3 
T1-0-11042016-1-8 9.0-10 4130 ± 50 6770 ± 50 28600 ± 300   151.5 ± 0.5 
T1-0-11042016-1-9 10.0-11.5 5320 ± 40 7820 ± 20 31000 ± 200   787 ±   1 
T1-0-11042016-1-10 11.5-13 4500 ± 100 7000 ± 40 28000 ± 200 1577 ±   1 
T1-0-11042016-1-11 13.0-14.5 4900 ± 100 7310 ± 40 30000 ± 300 3220 ± 20 
T1-0-11042016-1-12 14.5-15.5 5040 ± 30 7067 ±   4 29920 ±   90   457.9 ± 0.5 
T1-0-11042016-1-13 15.5-17.0 4700 ± 100 6930 ± 50 29200 ± 300   349 ±   2 
T1-0-11042016-1-14 17.0-18.0 4150 ± 10 6613 ±   4 26010 ±   70 3020 ± 10 
T1-0-11042016-1-15 18.0-19.5 3970 ± 50 6180 ± 30 25200 ± 200   191 ±   1 
T1-0-11042016-1-16 19.5-21.0 4050 ± 50 6080 ± 30 24400 ± 200   195 ±   1 
T1-0-11042016-1-17 21.0-22.0 4160 ± 20 6400 ± 10 27790 ±   90 2498 ±   5 
T1-0-11042016-1-18 22.0-25.0 4440 ± 10 5570 ± 10 22980 ±   10 4025 ±   4 
T1-0-11042016-1-19 25.0-28.0 5130 ± 20 5874 ±   8 31560 ±   40   585 ±   2 
T1-0-11042016-1-20 28.0-30.5 5300 ± 100 6170 ± 30 33500 ± 300   250 ±   1 
T1-0-11042016-1-21 30.5-33.5 5600 ± 100 6670 ± 10 37100 ± 200 2960 ± 20 
T1-0-11042016-1-22 33.5-35.0 4900 ± 40 7010 ± 40 34000 ± 200   930 ±   2 
T1-0-11042016-1-23 35.0-38.0 5400 ± 100 9290 ± 30 43000 ± 400 1266 ±   6 
T1-0-11042016-1-24 38.0-41.0 5450 ± 50 8870 ± 30 42000 ± 200 3450 ± 10 
T1-0-11042016-1-25 41.0-43.5 5300 ± 100 8310 ± 40 42000 ± 300 1191 ±   3 
T1-0-11042016-1-26 43.5-46.0 4470 ± 40 8650 ± 30 37200 ± 200 1119 ±   4 
T1-0-11042016-1-27 46.0-47.0 3850 ± 50 7640 ± 50 33000 ± 300 1230 ± 20 
T1-0-11042016-1-28 47.0-48.0 5310 ± 20 10200 ± 20 46800 ± 100 1393 ±   3 
T1-0-11042016-1-29 48.0-49.5 3430 ± 20 7220 ± 10 29780 ±   90   489 ±   3 
T1-0-11042016-1-30 49.5-50.5 4100 ± 50 8600 ± 50 34700 ± 300 1480 ± 20 
T1-0-11042016-1-31 50.5-51.5 4004 ±   8 8412 ±   9 32010 ±   60 1842 ±   8 
T1-0-11042016-1-32 51.5-54.0 3630 ± 30 8461 ±   8 49200 ± 200 1298 ±   5 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 
1% = 10,000 ppm 






Table 39 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge 
of the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% 
confidence interval) (T1-0 core) 
Sample Name Depth (cm) P (ICP) S** (XRF) K (ICP) K** (XRF) 
T1-0-11042016-1-1 0.0-1.5 590 ± 20 3600 ± 200 9360 ±   60 15300 ± 100 
T1-0-11042016-1-2 1.5-3.0 538 ±   7 3700 ± 200 8840 ±   50 15500 ± 100 
T1-0-11042016-1-3 3.0-4.5 470 ± 20 2900 ± 200 7387 ±     5 15600 ± 100 
T1-0-11042016-1-4 4.5-5.5 610 ± 10 3600 ± 200 9610 ±   50 15300 ± 100 
T1-0-11042016-1-5 5.5-7.0 530 ± 20 4100 ± 200 7870 ±   60 15700 ± 100 
T1-0-11042016-1-6 7.0-8.0 548 ±   1 3700 ± 200 8080 ±   80 15300 ± 100 
T1-0-11042016-1-7 8.0-9.0 577 ±   9 4200 ± 200 7770 ±   50 14700 ± 100 
T1-0-11042016-1-8 9.0-10 460 ± 10 4700 ± 200 7200 ± 100 14400 ± 100 
T1-0-11042016-1-9 10.0-11.5 563±    3 4400 ± 200 8480 ±   40 13700 ± 100 
T1-0-11042016-1-10 11.5-13 506 ±   8 4400 ± 200 7100 ± 100 13600 ± 100 
T1-0-11042016-1-11 13.0-14.5 480 ± 10 6900 ± 300 7240 ±   80 12300 ± 100 
T1-0-11042016-1-12 14.5-15.5 500 ± 10 4800 ± 200 7320 ±   40 11700 ± 100 
T1-0-11042016-1-13 15.5-17.0 490 ± 20 5200 ± 200 7230 ±   80 11900 ± 100 
T1-0-11042016-1-14 17.0-18.0 450 ± 10 5900 ± 300 6468 ±     6 12500 ± 100 
T1-0-11042016-1-15 18.0-19.5 440 ± 10 7800 ± 300 6110 ±   60 12000 ± 100 
T1-0-11042016-1-16 19.5-21.0 452 ±   8 6400 ± 300 6620 ±   60 12800 ± 100 
T1-0-11042016-1-17 21.0-22.0 477 ±   9 5300 ± 300 6750 ±   10 11800 ± 100 
T1-0-11042016-1-18 22.0-25.0 460 ± 10 6400 ± 300 7129 ±     9 12600 ± 100 
T1-0-11042016-1-19 25.0-28.0 410 ± 20 5300 ± 200 8150 ±   10 14200 ± 100 
T1-0-11042016-1-20 28.0-30.5 444 ±   6 5200 ± 200 8740 ±   80 15000 ± 100 
T1-0-11042016-1-21 30.5-33.5 540 ± 10 4900 ± 200 9460 ±   90 14800 ± 100 
T1-0-11042016-1-22 33.5-35.0 510 ± 20 4300 ± 200 8880 ±   50 15600 ± 100 
T1-0-11042016-1-23 35.0-38.0 694 ±   9 4800 ± 200 9800 ± 200 16200 ± 100 
T1-0-11042016-1-24 38.0-41.0 630 ± 20 4400 ± 200 9970 ±   70 15900 ± 100 
T1-0-11042016-1-25 41.0-43.5 630 ± 10 4600 ± 200 10400 ± 100 15300 ± 100 
T1-0-11042016-1-26 43.5-46.0 563 ±   9 3700 ± 200 9050 ±   60 16100 ± 100 
T1-0-11042016-1-27 46.0-47.0 502 ±   6 3800 ± 200 8070 ±   90 16600 ± 100 
T1-0-11042016-1-28 47.0-48.0 730 ± 10 3900 ± 200 10380 ±   40 16500 ± 100 
T1-0-11042016-1-29 48.0-49.5 470 ± 10 3800 ± 200 7070 ±   20 15700 ± 100 
T1-0-11042016-1-30 49.5-50.5 543 ±   6 3800 ± 200 8210 ±   80 14400 ± 100 
T1-0-11042016-1-31 50.5-51.5 510 ± 20 3900 ± 200 8090 ±   10 16100 ± 100 
T1-0-11042016-1-32 51.5-54.0 621 ±   3 3600 ± 200 12400 ± 100 14400 ± 100 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 
1% = 10,000 ppm 






Table 39 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




Ca (ICP) Ca** (XRF) Sc (ICPMS) 
Sc** 
(XRF) 
T1-0-11042016-1-1 0.0-1.5 69400 ± 100 109100 ± 200 4.8   ± 0.2 170 ± 30 
T1-0-11042016-1-2 1.5-3.0 70000 ± 300 110300 ± 200 4.6   ± 0.1 120 ± 40 
T1-0-11042016-1-3 3.0-4.5 52730 ±   20 116200 ± 200 4.4   ± 0.1 150 ± 40 
T1-0-11042016-1-4 4.5-5.5 56000 ± 100 124700 ± 300 4.4   ± 0.2 140 ± 30 
T1-0-11042016-1-5 5.5-7.0 60200 ± 200 121300 ± 200 4.4   ± 0.1 160 ± 30 
T1-0-11042016-1-6 7.0-8.0 67900 ± 100 123300 ± 200 4.4   ± 0.1 140 ± 30 
T1-0-11042016-1-7 8.0-9.0 71000 ± 200 123400 ± 200 4.33 ± 0.05 190 ± 30 
T1-0-11042016-1-8 9.0-10 72300 ± 500 133500 ± 300 4.1   ± 0.1 220 ± 40 
T1-0-11042016-1-9 10.0-11.5 60400 ± 300 137600 ± 300 4.25 ± 0.03 200 ± 40 
T1-0-11042016-1-10 11.5-13 59400 ± 100 145900 ± 300 4.3   ± 0.1 190 ± 40 
T1-0-11042016-1-11 13.0-14.5 86700 ± 200 149200 ± 300 4.4   ± 0.1 120 ± 50 
T1-0-11042016-1-12 14.5-15.5 65600 ± 100 144500 ± 300 4.0   ± 0.1 150 ± 40 
T1-0-11042016-1-13 15.5-17.0 68400 ± 300 172400 ± 300 4.2   ± 0.1 210 ± 40 
T1-0-11042016-1-14 17.0-18.0 67700 ±     0 182000 ± 300 3.2   ± 0.1 190 ± 50 
T1-0-11042016-1-15 18.0-19.5 50400 ± 100 180000 ± 300 3.04 ± 0.05 160 ± 50 
T1-0-11042016-1-16 19.5-21.0 92900 ± 200 165600 ± 300 3.3   ± 0.1 140 ± 50 
T1-0-11042016-1-17 21.0-22.0 86800 ± 100 190000 ± 300 4.9   ± 0.1 190 ± 50 
T1-0-11042016-1-18 22.0-25.0 81849 ±     5 173900 ± 300 4.3   ± 0.1 120 ± 60 
T1-0-11042016-1-19 25.0-28.0 41400 ± 100 147100 ± 300 3.99 ± 0.04 130 ± 40 
T1-0-11042016-1-20 28.0-30.5 39060 ±   40 109700 ± 200 4.27 ± 0.02 50 ± 50 
T1-0-11042016-1-21 30.5-33.5 41700 ± 200 99700 ± 200 4.6   ± 0.1 20 ± 40 
T1-0-11042016-1-22 33.5-35.0 45230 ±   30 90700 ± 200 4.3   ± 0.1 90 ± 40 
T1-0-11042016-1-23 35.0-38.0 53800 ± 100 102700 ± 200 5.7   ± 0.1 110 ± 40 
T1-0-11042016-1-24 38.0-41.0 65500 ± 100 113000 ± 200 5.8   ± 0.1 150 ± 30 
T1-0-11042016-1-25 41.0-43.5 54500 ± 100 126000 ± 300 5.0   ± 0.1 150 ± 30 
T1-0-11042016-1-26 43.5-46.0 45700 ± 100 106600 ± 200 5.65 ± 0.03 180 ± 30 
T1-0-11042016-1-27 46.0-47.0 57800 ± 100 110600 ± 200 5.1   ± 0.1 180 ± 30 
T1-0-11042016-1-28 47.0-48.0 55830 ±   40 109100 ± 200 5.54 ± 0.04 210 ± 30 
T1-0-11042016-1-29 48.0-49.5 55000 ± 100 114700 ± 200 5.50 ± 0.04 210 ± 30 
T1-0-11042016-1-30 49.5-50.5 67200 ± 100 114300 ± 200 5.6   ± 0.1 140 ± 40 
T1-0-11042016-1-31 50.5-51.5 43800 ± 200 121600 ± 300 5.62 ± 0.05 260 ± 30 
T1-0-11042016-1-32 51.5-54.0 46500 ± 100 110000 ± 200 14.4 ± 0.4 180 ± 30 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 
1% = 10,000 ppm 






Table 39 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 













T1-0-11042016-1-1 0.0-1.5 1990 ± 10 1660 ± 30 50 ± 10 25.3 ± 0.9 32 ± 4 
T1-0-11042016-1-2 1.5-3.0 1800 ± 10 1640 ± 30 50 ± 10 24.8 ± 0.5 30 ± 4 
T1-0-11042016-1-3 3.0-4.5 1611 ±   1 1760 ± 30 40 ± 10 24.0 ± 0.8 36 ± 4 
T1-0-11042016-1-4 4.5-5.5 1747 ±   3 1790 ± 30 50 ± 10 28.4 ± 0.6 28 ± 4 
T1-0-11042016-1-5 5.5-7.0 1800 ± 10 1630 ± 30 40 ± 10 24.7 ± 0.4 29 ± 4 
T1-0-11042016-1-6 7.0-8.0 1780 ± 10 1730 ± 30 50 ± 10 26.4 ± 0.3 36 ± 4 
T1-0-11042016-1-7 8.0-9.0 1668 ±   3 1700 ± 30 50 ± 10 28    ± 1 40 ± 4 
T1-0-11042016-1-8 9.0-10 1420 ± 10 1480 ± 30 50 ± 10 25.1 ± 0.2 26 ± 4 
T1-0-11042016-1-9 10.0-11.5 1585 ±   3 1500 ± 30 40 ± 10 28    ± 2 24 ± 4 
T1-0-11042016-1-10 11.5-13 1627 ±   3 1530 ± 30 40 ± 10 35.9 ± 0.2 23 ± 4 
T1-0-11042016-1-11 13.0-14.5 1622 ±   3 1390 ± 30 40 ± 10 25.5 ± 0.6 26 ± 4 
T1-0-11042016-1-12 14.5-15.5 1635 ±   1 1160 ± 30 40 ± 10 28.7 ± 0.3 17 ± 4 
T1-0-11042016-1-13 15.5-17.0 1543 ±   3 1120 ± 30 40 ± 10 22.5 ± 0.9 24 ± 4 
T1-0-11042016-1-14 17.0-18.0 1440 ±   2 1170 ± 30 40 ± 10 23.5 ± 0.8 19 ± 4 
T1-0-11042016-1-15 18.0-19.5 1288 ±   3 1210 ± 30 30 ± 10 22.6 ± 0.3 22 ± 4 
T1-0-11042016-1-16 19.5-21.0 1565 ±   1 1480 ± 30 40 ± 10 27.4 ± 0.6 18 ± 5 
T1-0-11042016-1-17 21.0-22.0 1479 ±   1 1140 ± 30 40 ± 10 22.3 ± 0.6 18 ± 4 
T1-0-11042016-1-18 22.0-25.0 1462 ±   2 1320 ± 30 40 ± 10 22    ± 1 19 ± 4 
T1-0-11042016-1-19 25.0-28.0 1560 ± 10 1590 ± 30 50 ± 10 23.0 ± 0.7 22 ± 4 
T1-0-11042016-1-20 28.0-30.5 1670 ±   1 1710 ± 30 50 ± 10 20.7 ± 0.2 28 ± 4 
T1-0-11042016-1-21 30.5-33.5 1810 ± 10 1930 ± 30 40 ± 10 25.4 ± 0.6 46 ± 4 
T1-0-11042016-1-22 33.5-35.0 1710 ± 10 1810 ± 30 40 ± 10 27.2 ± 0.3 34 ± 4 
T1-0-11042016-1-23 35.0-38.0 2103 ±   4 1780 ± 30 50 ± 10 32.4 ± 0.5 36 ± 4 
T1-0-11042016-1-24 38.0-41.0 2045 ±   3 1850 ± 30 50 ± 10 32.1 ± 0.2 35 ± 4 
T1-0-11042016-1-25 41.0-43.5 1950 ± 10 1640 ± 30 40 ± 10 29.5 ± 0.6 38 ± 4 
T1-0-11042016-1-26 43.5-46.0 2024 ±   3 1870 ± 30 50 ± 10 35.8 ± 1.3 38 ± 5 
T1-0-11042016-1-27 46.0-47.0 1839 ±   4 1890 ± 30 50 ± 10 33.6 ± 0.6 32 ± 5 
T1-0-11042016-1-28 47.0-48.0 2333 ±   3 1920 ± 30 50 ± 10 36    ± 1 40 ± 5 
T1-0-11042016-1-29 48.0-49.5 1726 ±   3 1780 ± 30 40 ± 10 34.3 ± 0.4 36 ± 5 
T1-0-11042016-1-30 49.5-50.5 1890 ± 10 1560 ± 30 40 ± 10 36.2 ± 0.8 28 ± 4 
T1-0-11042016-1-31 50.5-51.5 1722 ±   3 1740 ± 30 50 ± 10 35.8 ± 0.9 32 ± 4 
T1-0-11042016-1-32 51.5-54.0 1999 ±   3 1610 ± 30 50 ± 10 34.8 ± 0.3 39 ± 4 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 






Table 39 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T1-0 core) 




Fe (ICP) Fe** (XRF) 
T1-0-11042016-1-1 0.0-1.5 354.1 ± 0.7 280 ± 20 15090 ±   50 11210 ± 60 
T1-0-11042016-1-2 1.5-3.0 346    ± 2 260 ± 20 14600 ± 100 11230 ± 60 
T1-0-11042016-1-3 3.0-4.5 316.7 ± 0.5 280 ± 20 13040 ±   20 11120 ± 60 
T1-0-11042016-1-4 4.5-5.5 349    ± 1 290 ± 20 15270 ±   30 11360 ± 60 
T1-0-11042016-1-5 5.5-7.0 335    ± 0.6 280 ± 20 14120 ±   30 11910 ± 70 
T1-0-11042016-1-6 7.0-8.0 334    ± 4 260 ± 20 14200 ± 100 11200 ± 60 
T1-0-11042016-1-7 8.0-9.0 345    ± 2 280 ± 20 14000 ± 100 11230 ± 60 
T1-0-11042016-1-8 9.0-10 330    ± 3 310 ± 20 12900 ± 100 11790 ± 70 
T1-0-11042016-1-9 10.0-11.5 359    ± 0.5 300 ± 20 14870 ±   10 11160 ± 60 
T1-0-11042016-1-10 11.5-13 361    ± 1 310 ± 20 14000 ±   50 11030 ± 60 
T1-0-11042016-1-11 13.0-14.5 367    ± 2 260 ± 20 13750 ±   50 9990 ± 60 
T1-0-11042016-1-12 14.5-15.5 356    ± 1 280 ± 20 14910 ±   30 9950 ± 60 
T1-0-11042016-1-13 15.5-17.0 348.9 ± 0.7 310 ±20 13580 ±   30 10000 ± 60 
T1-0-11042016-1-14 17.0-18.0 334    ± 1 290 ± 20 12750 ±   30 9810 ± 60 
T1-0-11042016-1-15 18.0-19.5 314    ± 1 300 ± 20 12110 ±   20 9370 ± 60 
T1-0-11042016-1-16 19.5-21.0 335    ± 0 290 ± 20 13260 ±   20 10060 ± 60 
T1-0-11042016-1-17 21.0-22.0 335.2 ± 0.3 310 ± 20 12460 ±   20 10050 ± 60 
T1-0-11042016-1-18 22.0-25.0 312.2 ± 0.7 280 ± 20 12450 ±   20 9950 ± 60 
T1-0-11042016-1-19 25.0-28.0 297.5 ± 0.2 250 ± 20 13120 ±   40 10750 ± 60 
T1-0-11042016-1-20 28.0-30.5 304.6 ± 0.5 260 ± 20 13930 ±   10 11320 ± 60 
T1-0-11042016-1-21 30.5-33.5 309    ± 2 280 ± 20 14700 ± 100 11200 ± 60 
T1-0-11042016-1-22 33.5-35.0 334    ± 2 270 ± 20 14700 ± 100 11450 ± 60 
T1-0-11042016-1-23 35.0-38.0 447    ± 3 300 ± 20 17400 ± 100 12350 ± 70 
T1-0-11042016-1-24 38.0-41.0 412    ± 2 300 ± 20 16800 ± 100 11830 ± 70 
T1-0-11042016-1-25 41.0-43.5 369    ± 1 320 ± 20 16300 ±   50 12060 ± 70 
T1-0-11042016-1-26 43.5-46.0 444    ± 1 320 ± 20 16230 ±   40 13230 ± 70 
T1-0-11042016-1-27 46.0-47.0 394.3 ± 0.7 360 ± 20 14100 ±   30 13570 ± 70 
T1-0-11042016-1-28 47.0-48.0 492.6 ± 0.2 400 ± 20 18610 ±   20 13240 ± 70 
T1-0-11042016-1-29 48.0-49.5 377.1 ± 0.7 380 ± 20 13160 ±   10 13440 ± 70 
T1-0-11042016-1-30 49.5-50.5 461    ± 1 400 ± 20 15510 ±   40 13010 ± 70 
T1-0-11042016-1-31 50.5-51.5 466.7 ± 0.2 370 ± 20 15180 ±   10 12520 ± 70 
T1-0-11042016-1-32 51.5-54.0 434    ± 2 380 ± 20 16900 ± 100 12840 ± 70 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 
1% = 10,000 ppm 






Table 39 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge 
of the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% 
confidence interval) (T1-0 core) 
Sample Name Depth (cm) 
Co (ICPMS) Co (XRF) Ni (ICPMS) 
Ni** 
(XRF) 
T1-0-11042016-1-1 0.0-1.5 3.8   ± 0.1 < 15   8.4   ± 0.6 30 ± 10 
T1-0-11042016-1-2 1.5-3.0 5.1   ± 0.1 < 15 12.0   ± 0.3 20 ± 10 
T1-0-11042016-1-3 3.0-4.5 4.67 ± 0.07 < 15 11.03 ± 0.07 41 ±   9 
T1-0-11042016-1-4 4.5-5.5 4.95 ± 0.08 < 15 11.9   ± 0.4 34 ±   9 
T1-0-11042016-1-5 5.5-7.0 4.75 ± 0.09 < 15 11.23 ± 0.08 37 ±   9 
T1-0-11042016-1-6 7.0-8.0 4.62 ± 0.07 < 15 11.3   ± 0.1 37 ±   9 
T1-0-11042016-1-7 8.0-9.0 4.73 ± 0.03 < 15 11.4   ± 0.2 39 ±   9 
T1-0-11042016-1-8 9.0-10 4.74 ± 0.06 < 15 12.0   ± 0.2 38 ±   9 
T1-0-11042016-1-9 10.0-11.5 5.2   ± 0.2 < 15 13.4   ± 0.4 37 ±   9 
T1-0-11042016-1-10 11.5-13 5.17 ± 0.09 < 15 14.51 ± 0.08 39 ±   9 
T1-0-11042016-1-11 13.0-14.5 5.0   ± 0.1 < 15 13.3   ± 0.4 43 ±   9 
T1-0-11042016-1-12 14.5-15.5 5.1   ± 0.2 < 15 13.6   ± 0.1 30 ± 10 
T1-0-11042016-1-13 15.5-17.0 5.2   ± 0.1 < 15 13.88 ± 0.09 46 ±   9 
T1-0-11042016-1-14 17.0-18.0 4.54 ± 0.01 < 15 13.2   ± 0.1 48 ±   9 
T1-0-11042016-1-15 18.0-19.5 4.29 ± 0.06 < 15 12.9   ± 0.1 40 ± 10 
T1-0-11042016-1-16 19.5-21.0 5.2   ± 0.1 < 15 14.1   ± 0.2 39 ±   9 
T1-0-11042016-1-17 21.0-22.0 4.8   ± 0.06 < 15 13.2   ± 0.2 45 ±   9 
T1-0-11042016-1-18 22.0-25.0 4.6   ± 0.2 < 15 12.01 ± 0.02 40 ± 10 
T1-0-11042016-1-19 25.0-28.0 4.6   ± 0.1 < 15 10.89 ± 0.04 50 ± 10 
T1-0-11042016-1-20 28.0-30.5 5.28 ± 0.09 < 15 11.3   ± 0.1 34 ±   9 
T1-0-11042016-1-21 30.5-33.5 5.1   ± 0.1 < 15 12.1   ± 0.2 48 ±   9 
T1-0-11042016-1-22 33.5-35.0 4.69 ± 0.05 < 15 11.1   ± 0.2 32 ±   9 
T1-0-11042016-1-23 35.0-38.0 6.2   ± 0.1 < 15 15.8   ± 0.2 38 ±   9 
T1-0-11042016-1-24 38.0-41.0 5.74 ± 0.07 < 15 14.8   ± 0.3 30 ± 10 
T1-0-11042016-1-25 41.0-43.5 5.43 ± 0.05 < 15 13.4   ± 0.1 46 ±   9 
T1-0-11042016-1-26 43.5-46.0 6.37 ± 0.09 < 15 16.7   ± 0.1 30 ± 10 
T1-0-11042016-1-27 46.0-47.0 6.0   ± 0.1 < 15 15.2   ± 0.6 43 ±   9 
T1-0-11042016-1-28 47.0-48.0 6.3   ± 0.2 < 15 15.5   ± 0.4 47 ±   9 
T1-0-11042016-1-29 48.0-49.5 6.3   ± 0.1 < 15 16.1   ± 0.5 41 ±   9 
T1-0-11042016-1-30 49.5-50.5 6.1   ± 0.1 < 15 15.6   ± 0.2 35 ±   9 
T1-0-11042016-1-31 50.5-51.5 6.3   ± 0.0 < 15 17.0   ± 0.1 41 ±   9 
T1-0-11042016-1-32 51.5-54.0 6.1   ± 0.1 < 15 15.7   ± 0.4 53 ±   9 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 
1% = 10,000 ppm 






Table 39 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 











T1-0-11042016-1-1 0.0-1.5 11.2 ± 0.4 17 ± 7 37.65 ± 0.02 54 ± 4   0.00 ± 0.00 
T1-0-11042016-1-2 1.5-3.0 11.28 ± 0.04 23 ± 5 51.0   ± 0.6 51 ± 4   0.8   ± 0.1 
T1-0-11042016-1-3 3.0-4.5 10.6 ± 0.2 24 ± 5 47.88 ± 0.03 53 ± 4   1.0   ± 0.2 
T1-0-11042016-1-4 4.5-5.5 10.85 ± 0.04 23 ± 5 53.4   ± 0.5 56 ± 4   2.8   ± 0.2 
T1-0-11042016-1-5 5.5-7.0 11.0 ± 0.3 19 ± 5 50.5   ± 0.7 55 ± 4   1.6   ± 0.1 
T1-0-11042016-1-6 7.0-8.0 11.08 ± 0.08 23 ± 5 55.3   ± 0.6 54 ± 4   0.99 ± 0.09 
T1-0-11042016-1-7 8.0-9.0 11.4 ± 0.1 23 ± 5 50.19 ± 0.05 57 ± 4   1.8   ± 0.1 
T1-0-11042016-1-8 9.0-10 12.0 ± 0.2 25 ± 5 51.74 ± 0.07 59 ± 4   1.1   ± 0.1 
T1-0-11042016-1-9 10.0-11.5 12.41 ± 0.06 21 ± 5 53.8   ± 0.6 61 ± 4   1.86 ± 0.05 
T1-0-11042016-1-10 11.5-13 12.9 ± 0.2 25 ± 5 52.1   ± 0.7 58 ± 4   0.93 ± 0.04 
T1-0-11042016-1-11 13.0-14.5 12.6 ± 0.2 21 ± 5 55.4   ± 0.1 54 ± 4   1.91 ± 0.02 
T1-0-11042016-1-12 14.5-15.5 12.7 ± 0.1 24 ± 5 58.7   ± 0.5 56 ± 4   1.00 ± 0.09 
T1-0-11042016-1-13 15.5-17.0 12.0 ± 0.1 21 ± 5 52.1   ± 0.3 58 ± 4   1.10 ± 0.07 
T1-0-11042016-1-14 17.0-18.0 11.5 ± 0.2 24 ± 5 48.7   ± 0.5 56 ± 4   0.85 ± 0.09 
T1-0-11042016-1-15 18.0-19.5 11.35 ± 0.01 23 ± 5 44.9   ± 0.4 47 ± 4   0.00 ± 0.00 
T1-0-11042016-1-16 19.5-21.0 12.6 ± 0.1 19 ± 6 47.3   ± 0.4 51 ± 4   1.00 ± 0.03 
T1-0-11042016-1-17 21.0-22.0 11.75 ± 0.05 21 ± 5 43.2   ± 0.5 50 ± 4   0.67 ± 0.06 
T1-0-11042016-1-18 22.0-25.0 10.32 ± 0.05 21 ± 6 41.5   ± 0.4 45 ± 3   0.82 ± 0.08 
T1-0-11042016-1-19 25.0-28.0 9.0 ± 0.1 19 ± 5 40.2   ± 0.4 49 ± 3   1.35 ± 0.07 
T1-0-11042016-1-20 28.0-30.5 9.7 ± 0.2 22 ± 5 45.9   ± 0.6 49 ± 3   1.6   ± 0.1 
T1-0-11042016-1-21 30.5-33.5 9.8 ± 0.07 21 ± 5 46.0   ± 0.3 44 ± 3   0.8   ± 0.2 
T1-0-11042016-1-22 33.5-35.0 10.50 ± 0.01 21 ± 5 49.1   ± 0.7 51 ± 3   0.78 ± 0.07 
T1-0-11042016-1-23 35.0-38.0 17.6 ± 0.2 22 ± 5 59.9   ± 0.8 54 ± 4   2.4   ± 0.1 
T1-0-11042016-1-24 38.0-41.0 16.1 ± 0.1 24 ± 5 59.4   ± 0.9 53 ± 4   8.88 ± 0.09 
T1-0-11042016-1-25 41.0-43.5 13.9 ± 0.3 25 ± 5 51.7   ± 0.8 59 ± 4   0.58 ± 0.08 
T1-0-11042016-1-26 43.5-46.0 16.74 ± 0.06 27 ± 5 61      ± 1 62 ± 4   4.03 ± 0.05 
T1-0-11042016-1-27 46.0-47.0 15.8 ± 0.3 30 ± 5 56      ± 1 65 ± 4   2.60 ± 0.04 
T1-0-11042016-1-28 47.0-48.0 16.7 ± 0.1 26 ± 5 63      ± 2 69 ± 4   3.2   ± 0.2 
T1-0-11042016-1-29 48.0-49.5 16.9 ± 0.1 32 ± 5 61      ± 2 64 ± 4   2.73 ± 0.02 
T1-0-11042016-1-30 49.5-50.5 16.82 ± 0.08 30 ± 5 59      ± 1 65 ± 4   1.74 ± 0.01 
T1-0-11042016-1-31 50.5-51.5 17.7 ± 0.2 30 ± 5 64      ± 1 69 ± 4 10.7   ± 0.4 
T1-0-11042016-1-32 51.5-54.0 14.1 ± 0.1 27 ± 5 51.4   ± 0.9 68 ± 4 11.2   ± 0.3 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 








Table 39 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge 
of the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% 















T1-0-11042016-1-1 0.0-1.5 7 ± 2 < 1.1 x 10-2 3 ± 1 56 ± 1 768 ± 2 646 ± 3 
T1-0-11042016-1-2 1.5-3.0 10 ± 2 < 8.9 x 10-3 3 ± 1 56 ± 1 774 ± 3 653 ± 3 
T1-0-11042016-1-3 3.0-4.5 11 ± 2 < 1.4 x 10-2 3 ± 1 55 ± 1 683 ± 1 649 ± 3 
T1-0-11042016-1-4 4.5-5.5 9 ± 2 < 1.3 x 10-2 3 ± 1 55 ± 1 729 ± 2 658 ± 3 
T1-0-11042016-1-5 5.5-7.0 10 ± 2 0.23 ± 0.10 3 ± 2 56 ± 1 748 ± 2 697 ± 4 
T1-0-11042016-1-6 7.0-8.0 10 ± 2 < 2.3 x 10-2 2 ± 2 55 ± 1 738 ± 3 686 ± 4 
T1-0-11042016-1-7 8.0-9.0 11 ± 2 < 5.1 x 10-3 3 ± 1 54 ± 1 782 ± 1 727 ± 4 
T1-0-11042016-1-8 9.0-10 12 ± 2 < 4.3 x 10-3 2 ± 2 51 ± 1 772 ± 4 815 ± 4 
T1-0-11042016-1-9 10.0-11.5 10 ± 2 < 8.7 x 10-3 3 ± 1 49 ± 1 837 ± 2 787 ± 4 
T1-0-11042016-1-10 11.5-13 11 ± 2 < 1.6 x 10-2 4 ± 1 48 ± 1 882 ± 3 802 ± 4 
T1-0-11042016-1-11 13.0-14.5 11 ± 2 < 2.4 x 10-2 4 ± 1 46 ± 1 881 ± 3 770 ± 4 
T1-0-11042016-1-12 14.5-15.5 13 ± 2 < 5.7 x 10-2 4 ± 1 46 ± 1 836 ± 2 728 ± 4 
T1-0-11042016-1-13 15.5-17.0 12 ± 2 1.3   ± 0.4 5 ± 1 45 ± 1 820 ± 3 751 ± 4 
T1-0-11042016-1-14 17.0-18.0 10 ± 2 < 1.4 x 10-2 5 ± 1 43 ± 1 823 ± 1 744 ± 4 
T1-0-11042016-1-15 18.0-19.5 8 ± 2 < 1.1 x 10-2 4 ± 1 45 ± 1 760 ± 3 733 ± 4 
T1-0-11042016-1-16 19.5-21.0 8 ± 2 < 1.7 x 10-2 3 ± 1 48 ± 1 781 ± 1 713 ± 4 
T1-0-11042016-1-17 21.0-22.0 10 ± 2 0.9 ± 0.7 5 ± 1 44 ± 1 742 ± 1 741 ± 4 
T1-0-11042016-1-18 22.0-25.0 8 ± 2 1.6 ± 1.3 5 ± 1 48 ± 1 720 ± 1 694 ± 4 
T1-0-11042016-1-19 25.0-28.0 8 ± 2 < 1.5 x 10-2 3 ± 1 49 ± 1 635 ± 1 593 ± 3 
T1-0-11042016-1-20 28.0-30.5 8 ± 2 < 6.4 x 10-3 4 ± 1 53 ± 1 602 ± 1 548 ± 3 
T1-0-11042016-1-21 30.5-33.5 9 ± 2 < 8.3 x 10-3 3 ± 1 57 ± 1 555 ± 3 512 ± 3 
T1-0-11042016-1-22 33.5-35.0 9 ± 2 < 5.9 x 10-3 4 ± 1 58 ± 1 598 ± 1 544 ± 3 
T1-0-11042016-1-23 35.0-38.0 10 ± 2 < 9.6 x 10-3 4 ± 1 60 ± 1 812 ± 4 619 ± 3 
T1-0-11042016-1-24 38.0-41.0 10 ± 2 < 7.4 x 10-3 3 ± 1 58 ± 1 742 ± 3 667 ± 3 
T1-0-11042016-1-25 41.0-43.5 12 ± 2 < 6.0 x 10-3 2 ± 2 57 ± 1 659 ± 3 714 ± 4 
T1-0-11042016-1-26 43.5-46.0 13 ± 2 < 8.3 x 10-3 3 ± 1 62 ± 1 838 ± 1 795 ± 4 
T1-0-11042016-1-27 46.0-47.0 12 ± 2 < 1.6 x 10-3 3 ± 2 61 ± 1 746 ± 2 832 ± 4 
T1-0-11042016-1-28 47.0-48.0 13 ± 2 < 4.6 x 10-3 4 ± 1 62 ± 1 923 ± 1 822 ± 4 
T1-0-11042016-1-29 48.0-49.5 13 ± 2 < 6.6 x 10-3 3 ± 1 59 ± 1 709 ± 2 837 ± 4 
T1-0-11042016-1-30 49.5-50.5 12 ± 2 < 5.7 x 10-3 4 ± 1 59 ± 1 838 ± 3 818 ± 4 
T1-0-11042016-1-31 50.5-51.5 12 ± 2 < 1.4 x 10-2 2 ± 2 56 ± 1 819 ± 2 794 ± 4 
T1-0-11042016-1-32 51.5-54.0 13 ± 2 1.5 ± 1.2 4 ± 1 55 ± 1 554 ± 1 701 ± 4 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 








Table 39 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge 
of the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% 









T1-0-11042016-1-1 0.0-1.5 12.6   ± 0.3  79.7   ± 0.9 68.82 ± 0.04 238 ± 2 6 ± 1 
T1-0-11042016-1-2 1.5-3.0 11.2   ± 0.1  75      ± 2 58.7   ± 0.8 214 ± 2 4 ± 1 
T1-0-11042016-1-3 3.0-4.5 10.36 ± 0.09  76.9   ± 0.4 59.10 ± 0.04 234 ± 2 5 ± 1 
T1-0-11042016-1-4 4.5-5.5 10.4   ± 0.1  77      ± 1 58.6   ± 0.7 210 ± 2 5 ± 1 
T1-0-11042016-1-5 5.5-7.0 11.9   ± 0.2  86      ± 1 71      ± 1 201 ± 2 6 ± 1 
T1-0-11042016-1-6 7.0-8.0 11.15 ± 0.06  80      ± 1 61.8   ± 0.8 227 ± 2 5 ± 1 
T1-0-11042016-1-7 8.0-9.0 10.40 ± 0.04  79.3   ± 0.3 57.68 ± 0.07 216 ± 2 6 ± 1 
T1-0-11042016-1-8 9.0-10 10.14 ± 0.00  71.6   ± 0.4 51.49 ± 0.09 186 ± 2 5 ± 1 
T1-0-11042016-1-9 10.0-11.5 10.25 ± 0.09  69.81 ± 0.07 51.8   ± 0.7 188 ± 2 6 ± 1 
T1-0-11042016-1-10 11.5-13 10.7   ± 0.1  77.4   ± 0.7 56.8   ± 0.8 214 ± 3 5 ± 1 
T1-0-11042016-1-11 13.0-14.5 10.3   ± 0.2  88.8   ± 0.4 66.4   ± 0.2 173 ± 2 5 ± 1 
T1-0-11042016-1-12 14.5-15.5   8.9   ± 0.1  67.9   ± 0.9 49.5   ± 0.6 179 ± 2 5 ± 1 
T1-0-11042016-1-13 15.5-17.0   9.6   ± 0.1  65.0   ± 0.7 52.1   ± 0.4 154 ± 2 5 ± 1 
T1-0-11042016-1-14 17.0-18.0   8.0   ± 0.1  62      ± 1 44.9   ± 0.6 163 ± 2 4 ± 1 
T1-0-11042016-1-15 18.0-19.5   7.2   ± 0.1  52.32 ± 0.05 40.6   ± 0.6 173 ± 2 5 ± 1 
T1-0-11042016-1-16 19.5-21.0   8.83 ± 0.02  83      ± 2 53.0   ± 0.5 159 ± 2 5 ± 1 
T1-0-11042016-1-17 21.0-22.0   9.3   ± 0.1  77      ± 1 51.2   ± 0.7 137 ± 2 4 ± 1 
T1-0-11042016-1-18 22.0-25.0   8.2   ± 0.1  61      ± 1 48.5   ± 0.5 202 ± 2 5 ± 1 
T1-0-11042016-1-19 25.0-28.0   9.65 ± 0.09  67.4   ± 0.3 56.5   ± 0.8 197 ± 2 5 ± 1 
T1-0-11042016-1-20 28.0-30.5 10.4   ± 0.1  57      ± 1 53      ± 1 232 ± 2 4 ± 1 
T1-0-11042016-1-21 30.5-33.5 10.3   ± 0.2   80.7   ± 0.7 60.5   ± 0.5 323 ± 3 4 ± 1 
T1-0-11042016-1-22 33.5-35.0 10.63 ± 0.07  84.6   ± 0.2 57      ± 1 243 ± 2 6 ± 1 
T1-0-11042016-1-23 35.0-38.0 12.9   ± 0.1 102.7 ± 0.7 69      ± 1 262 ± 3 6 ± 1 
T1-0-11042016-1-24 38.0-41.0 13.0   ± 0.1 108.6 ± 0.9 73      ± 2 190 ± 2 5 ± 1 
T1-0-11042016-1-25 41.0-43.5 11.58 ± 0.08  84.3 ± 0.8 59      ± 1 187 ± 2 6 ± 1 
T1-0-11042016-1-26 43.5-46.0 12.87 ± 0.08 107    ± 2 64      ± 1 197 ± 2 5 ± 1 
T1-0-11042016-1-27 46.0-47.0 12.2   ± 0.1 105    ± 1 62      ± 1 208 ± 3 7 ± 1 
T1-0-11042016-1-28 47.0-48.0 12.7   ± 0.1 106.8 ± 0.8 65      ± 2 189 ± 2 6 ± 1 
T1-0-11042016-1-29 48.0-49.5 12.9   ± 0.1 105    ± 1 66      ± 2 189 ± 2 6 ± 1 
T1-0-11042016-1-30 49.5-50.5 12.08 ± 0.03  89    ± 1 62      ± 1 183 ± 2 6 ± 1 
T1-0-11042016-1-31 50.5-51.5 12.31 ± 0.05  98.3 ± 0.4 62      ± 1 179 ± 2 6 ± 1 
T1-0-11042016-1-32 51.5-54.0 13.9   ± 0.1 128.1 ± 0.1 63      ± 1 198 ± 2 6 ± 1 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 








Table 39 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 










Cd (ICPMS) Sn (ICPMS) 
Sn** 
(XRF) 
T1-0-11042016-1-1 0.0-1.5 < 8 < 6 < 8 < 4.2 x 10-3 < 1.2 x 10-7 < 16 
T1-0-11042016-1-2 1.5-3.0 < 8 < 6 < 8 < 1.2 x 10-2 0.73 ± 0.04 < 16 
T1-0-11042016-1-3 3.0-4.5 < 8 < 6 < 8 < 7.2 x 10-3 0.58 ± 0.06 < 16 
T1-0-11042016-1-4 4.5-5.5 < 8 < 6 < 8 < 4.2 x 10-3 0.61 ± 0.05 < 16 
T1-0-11042016-1-5 5.5-7.0 < 8 < 6 < 8 < 1.1 x 10-2 0.56 ± 0.04 < 16 
T1-0-11042016-1-6 7.0-8.0 < 8 < 6 < 8 < 5.7 x 10-3 0.61 ± 0.02 5 ± 4 
T1-0-11042016-1-7 8.0-9.0 < 8 < 6 < 8 < 8.4 x 10-3 0.47 ± 0.05 < 16 
T1-0-11042016-1-8 9.0-10 < 8 < 6 < 8 < 7.5 x 10-3 0.60 ± 0.02 < 16 
T1-0-11042016-1-9 10.0-11.5 < 8 < 6 < 8 < 5.4 x 10-3 0.56 ± 0.03 5 ± 4 
T1-0-11042016-1-10 11.5-13 < 8 < 6 < 8 < 4.2 x 10-3 0.63 ± 0.04 < 16 
T1-0-11042016-1-11 13.0-14.5 < 8 < 6 < 8 < 1.1 x 10-2 0.60 ± 0.07 < 16 
T1-0-11042016-1-12 14.5-15.5 < 8 < 6 < 8 < 3.3 x 10-3 0.17 ± 0.05 < 16 
T1-0-11042016-1-13 15.5-17.0 < 8 < 6 < 8 < 3.3 x 10-3 0.48 ± 0.04 < 16 
T1-0-11042016-1-14 17.0-18.0 < 8 < 6 < 8 < 6.0 x 10-3 0.34 ± 0.02 6 ± 4 
T1-0-11042016-1-15 18.0-19.5 < 8 < 6 < 8 < 3.9 x 10-3 0.30 ± 0.01 < 16 
T1-0-11042016-1-16 19.5-21.0 < 8 < 6 < 8 < 3.0 x 10-3 0.46 ± 0.04 < 16 
T1-0-11042016-1-17 21.0-22.0 < 8 < 6 < 8 < 7.2 x 10-3 0.50 ± 0.03 8 ± 3 
T1-0-11042016-1-18 22.0-25.0 < 8 < 6 < 8 < 8.7 x 10-3 0.46 ± 0.06 8 ± 3 
T1-0-11042016-1-19 25.0-28.0 < 8 < 6 < 8 < 6.6 x 10-3 0.34 ± 0.04 8 ± 3 
T1-0-11042016-1-20 28.0-30.5 < 8 < 6 < 8 < 6.9 x 10-3 0.13 ± 0.05 5 ± 3 
T1-0-11042016-1-21 30.5-33.5 < 8 < 6 < 8 < 9.0 x 10-3 0.57 ± 0.03 6 ± 3 
T1-0-11042016-1-22 33.5-35.0 < 8 < 6 < 8 < 6.0 x 10-3 0.11 ± 0.04 < 16 
T1-0-11042016-1-23 35.0-38.0 < 8 < 6 < 8 < 6.0 x 10-3 0.6 ± 0.1 < 16 
T1-0-11042016-1-24 38.0-41.0 < 8 < 6 < 8 < 8.1 x 10-3 0.64 ± 0.04 < 16 
T1-0-11042016-1-25 41.0-43.5 < 8 < 6 < 8 < 6.0 x 10-3 0.41 ± 0.02 5 ± 4 
T1-0-11042016-1-26 43.5-46.0 < 8 < 6 < 8 < 2.7 x 10-3 0.18 ± 0.02 < 16 
T1-0-11042016-1-27 46.0-47.0 < 8 < 6 < 8 < 7.5 x 10-3 0.23 ± 0.01 < 16 
T1-0-11042016-1-28 47.0-48.0 < 8 < 6 < 8 < 7.2 x 10-3 0.50 ± 0.06 < 16 
T1-0-11042016-1-29 48.0-49.5 < 8 < 6 < 8 < 3.9 x 10-3 0.67 ± 0.06 < 16 
T1-0-11042016-1-30 49.5-50.5 < 8 < 6 < 8 < 5.4 x 10-3 0.94 ± 0.02 < 16 
T1-0-11042016-1-31 50.5-51.5 < 8 < 6 < 8 < 3.6 x 10-3 0.5 ± 0.1 < 16 
T1-0-11042016-1-32 51.5-54.0 < 8 < 6 < 8 < 7.5 x 10-3 0.73 ± 0.03 6 ± 3 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 








Table 39 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
















T1-0-11042016-1-1 0.0-1.5 < 8 x 10-8 < 15 < 38 < 12 528 ±   7 570 ± 20 
T1-0-11042016-1-2 1.5-3.0 0.26 ± 0.06 < 15 < 38 < 12 534 ±   2 570 ± 20 
T1-0-11042016-1-3 3.0-4.5 0.17 ± 0.00 < 15 < 38 < 12 479 ±   1 550 ± 20 
T1-0-11042016-1-4 4.5-5.5 0.23 ± 0.02 < 15 < 38 < 12 340 ± 10 540 ± 20 
T1-0-11042016-1-5 5.5-7.0 0.15 ± 0.06 < 15 < 38 < 12 448 ±  7 530 ± 20 
T1-0-11042016-1-6 7.0-8.0 0.14 ± 0.05 < 15 < 38 < 12 450 ± 10 520 ± 20 
T1-0-11042016-1-7 8.0-9.0 0.14 ± 0.01 < 15 < 38 < 12 380 ±   1 510 ± 20 
T1-0-11042016-1-8 9.0-10 0.10 ± 0.02 7 ± 5 < 38 < 12 522 ±   4 540 ± 20 
T1-0-11042016-1-9 10.0-11.5 0.13 ± 0.03 < 15 < 38 < 12 324 ±   3 510 ± 20 
T1-0-11042016-1-10 11.5-13 0.20 ± 0.01 < 15 < 38 < 12 605 ±   6 510 ± 20 
T1-0-11042016-1-11 13.0-14.5 0.18 ± 0.01 < 15 < 38 < 12 480 ± 10 480 ± 20 
T1-0-11042016-1-12 14.5-15.5 < 8 x 10-8 < 15 < 38 < 12 570 ± 10 520 ± 20 
T1-0-11042016-1-13 15.5-17.0 0.15 ± 0.01 < 15 < 38 < 12 572 ±   5 540 ± 20 
T1-0-11042016-1-14 17.0-18.0 < 8 x 10-8 < 15 < 38 < 12 462 ±   6 560 ± 20 
T1-0-11042016-1-15 18.0-19.5 < 8 x 10-8 < 15 40 ± 8 < 12 550 ±   5 560 ± 20 
T1-0-11042016-1-16 19.5-21.0 < 8 x 10-8 < 15 31 ± 8 < 12 550 ±   8 550 ± 20 
T1-0-11042016-1-17 21.0-22.0 0.60 ± 0.02 < 15 31 ± 8 < 12 580 ± 10 590 ± 20 
T1-0-11042016-1-18 22.0-25.0 0.18 ± 0.02 < 15 < 38 < 12 539 ±   5 570 ± 20 
T1-0-11042016-1-19 25.0-28.0 0.14 ± 0.02 < 15 < 38 < 12 516 ±   8 600 ± 20 
T1-0-11042016-1-20 28.0-30.5 < 8 x 10-8 < 15 < 38 < 12 540 ±   6 610 ± 20 
T1-0-11042016-1-21 30.5-33.5 0.14 ± 0.02 < 15 35 ± 8 < 12 557 ±   4 640 ± 20 
T1-0-11042016-1-22 33.5-35.0 < 8 x 10-8 < 15 < 38 < 12 506 ±   6 600 ± 20 
T1-0-11042016-1-23 35.0-38.0 0.24 ± 0.02 < 15 < 38 < 12 660 ± 10 540 ± 20 
T1-0-11042016-1-24 38.0-41.0 0.18 ± 0.05 < 15 < 38 < 12 555 ±   3 550 ± 20 
T1-0-11042016-1-25 41.0-43.5 0.07 ± 0.03 < 15 < 38 < 12 596 ±   6 550 ± 20 
T1-0-11042016-1-26 43.5-46.0 < 8 x 10-8 < 15 < 38 < 12 450 ± 10 570 ± 20 
T1-0-11042016-1-27 46.0-47.0 < 8 x 10-8 < 15 < 38 < 12 470 ±   5 640 ± 20 
T1-0-11042016-1-28 47.0-48.0 0.16 ± 0.01 < 15 < 38 < 12 457 ±   1 600 ± 20 
T1-0-11042016-1-29 48.0-49.5 < 8 x 10-8 < 15 < 38 < 12 502 ±   8 590 ± 20 
T1-0-11042016-1-30 49.5-50.5 < 8 x 10-8 6 ± 5 < 38 < 12 509 ±   3 630 ± 20 
T1-0-11042016-1-31 50.5-51.5 0.17 ± 0.02 < 15 < 38 < 12 460 ± 10 590 ± 20 
T1-0-11042016-1-32 51.5-54.0 0.31 ± 0.02 7 ± 4 38 ± 8 < 12 418 ±   4 810 ± 20 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 








Table 39 (Cont’d)  
Elemental concentrations (ppm= mg/kg) in the sediment core collected at the water’s edge of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 















T1-0-11042016-1-1 0.0-1.5 19.4   ± 0.1 46.1 ± 0.1   18   ± 1 < 50 < 15 < 8 
T1-0-11042016-1-2 1.5-3.0 21.5   ± 0.3 48.0 ± 0.4 21.2 ± 0.4 < 50 < 15 < 8 
T1-0-11042016-1-3 3.0-4.5 18.9   ± 0.3 43.4 ± 0.5 18.7 ± 0.1 < 50 < 15 < 8 
T1-0-11042016-1-4 4.5-5.5 20.1   ± 0.1 49.2 ± 0.8 19.9 ± 0.2 < 50 < 15 < 8 
T1-0-11042016-1-5 5.5-7.0 20.6   ± 0.2 44.4 ± 0.7 19.9 ± 0.3 < 50 < 15 < 8 
T1-0-11042016-1-6 7.0-8.0 20.4   ± 0.1 47.5 ± 0.8 19.6 ± 0.1 < 50 < 15 < 8 
T1-0-11042016-1-7 8.0-9.0 20.1   ± 0.2 47.0 ± 0.4 19.6 ± 0.3 < 50 < 15 < 8 
T1-0-11042016-1-8 9.0-10 19.55 ± 0.07 46.0 ± 0.8 18.8 ± 0.2 < 50 < 15 < 8 
T1-0-11042016-1-9 10.0-11.5 19.42 ± 0.09 45.7 ± 0.3 19.0 ± 0.2 < 50 < 15 < 8 
T1-0-11042016-1-10 11.5-13 20.1   ± 0.2  44   ±  1 19.4 ± 0.4 < 50 < 15 < 8 
T1-0-11042016-1-11 13.0-14.5 19.11 ± 0.04 44.3 ± 0.8 18.4 ± 1.6 < 50 < 15 < 8 
T1-0-11042016-1-12 14.5-15.5 18.9   ± 0.1 44.7 ± 0.2 18.1 ± 0.2 < 50 < 15 < 8 
T1-0-11042016-1-13 15.5-17.0 18.0   ± 0.1 38.3 ± 0.2 17.8 ± 0.2 < 50 < 15 < 8 
T1-0-11042016-1-14 17.0-18.0 16.0   ± 0.1 40.2 ± 0.3 15.1 ± 0.1 < 50 < 15 < 8 
T1-0-11042016-1-15 18.0-19.5 15.9   ± 0.3 36.0 ± 0.4 15.2 ± 0.4 < 50 < 15 < 8 
T1-0-11042016-1-16 19.5-21.0 18.2   ± 0.2 51.2 ± 0.4 17.5 ± 0.3 < 50 < 15 < 8 
T1-0-11042016-1-17 21.0-22.0 17.7   ± 0.1 41.9 ± 0.6 16.7 ± 0.3 < 50 < 15 < 8 
T1-0-11042016-1-18 22.0-25.0 17.0   ± 0.2 38.9 ± 0.6 16.3 ± 0.2 < 50 < 15 < 8 
T1-0-11042016-1-19 25.0-28.0 18.97 ± 0.08 38.9 ± 0.5 18.0 ± 0.2 < 50 < 15 < 8 
T1-0-11042016-1-20 28.0-30.5 21.06 ± 0.08 32.1 ± 0.3 19.9 ± 0.4 < 50 < 15 < 8 
T1-0-11042016-1-21 30.5-33.5 20.6   ± 0.2 47.7 ± 0.5 19.3 ± 0.6 < 50 < 15 < 8 
T1-0-11042016-1-22 33.5-35.0 20.5   ± 0.2 51.1 ± 0.5 19.8 ± 0.5 < 50 < 15 < 8 
T1-0-11042016-1-23 35.0-38.0 25.08 ± 0.06 62.4 ± 0.2 24.5 ± 0.2 < 50 < 15 < 8 
T1-0-11042016-1-24 38.0-41.0 23.4   ± 0.2 58.6 ± 0.6 22.9 ± 0.7 < 50 < 15 < 8 
T1-0-11042016-1-25 41.0-43.5 23.8   ± 0.3 55.5 ± 0.4 23.0 ± 0.1 < 50 < 15 < 8 
T1-0-11042016-1-26 43.5-46.0 25.15 ± 0.07 64.8 ± 0.6 24.4 ± 0.2 < 50 < 15 < 8 
T1-0-11042016-1-27 46.0-47.0 24.2   ± 0.2  61.4 ± 1 23.2 ± 0.3 < 50 < 15 < 8 
T1-0-11042016-1-28 47.0-48.0 25.1   ± 0.3 64.6 ± 0.6 24.3 ± 0.7 < 50 < 15 < 8 
T1-0-11042016-1-29 48.0-49.5 25.1   ± 0.2 61.7 ± 0.3 24.2 ± 0.3 < 50 < 15 < 8 
T1-0-11042016-1-30 49.5-50.5 24.5   ± 0.2  63 ±    1 23.8 ± 0.3 < 50 < 15 < 8 
T1-0-11042016-1-31 50.5-51.5 23.48 ± 0.06 59.5 ± 0.5 22.3 ± 0.4 < 50 < 15 < 8 
T1-0-11042016-1-32 51.5-54.0 23.9   ± 0.1 55.6 ± 0.9 22.8 ± 0.5 < 50 < 15 < 8 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 









Table 39 (Cont’d)  
Elemental concentrations (ppm= mg/kg) in the sediment core collected at the water’s edge of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T1-0 core) 












T1-0-11042016-1-1 0.0-1.5 10.8 ±   0.3 17 ± 2 5.73 ± 0.05 8 ± 1 2.35 ± 0.07 < 9 
T1-0-11042016-1-2 1.5-3.0 12.6 ±   0.2 16 ± 2 5.98 ± 0.07 9 ± 1 2.76 ± 0.03 < 9 
T1-0-11042016-1-3 3.0-4.5   9.8 ±   0.1 15 ± 2 5.17 ± 0.04 9 ± 1 2.57 ± 0.02 < 9 
T1-0-11042016-1-4 4.5-5.5 11.5 ±   0.2 15 ± 2 5.37 ± 0.06 8 ± 1 2.69 ± 0.01 < 9 
T1-0-11042016-1-5 5.5-7.0 12.3 ±   0.6 16 ± 2 5.87 ± 0.06 7 ± 1 2.71 ± 0.02 < 9 
T1-0-11042016-1-6 7.0-8.0 12.4 ±   0.1 15 ± 2 5.73 ± 0.04 9 ± 1 2.65 ± 0.01 < 9 
T1-0-11042016-1-7 8.0-9.0 12.4 ±   0.3 15 ± 2 5.54 ± 0.02 7 ± 1 2.68 ± 0.01 < 9 
T1-0-11042016-1-8 9.0-10 14.9 ±   0.2 17 ± 2 5.22 ± 0.02 8 ± 1 2.58 ± 0.01 < 9 
T1-0-11042016-1-9 10.0-11.5 11.33 ± 0.07 16 ± 2 5.5   ± 0.1 9 ± 1 2.83 ± 0.04 < 9 
T1-0-11042016-1-10 11.5-13 17.4 ±   0.2 19 ± 2 4.99 ± 0.04 7 ± 1 2.86 ± 0.04 < 9 
T1-0-11042016-1-11 13.0-14.5 14.5 ±   0.4 19 ± 2 5.40 ± 0.06 6 ± 1 2.69 ± 0.03 < 9 
T1-0-11042016-1-12 14.5-15.5 15.1 ±   0.3 19 ± 2 5.6   ± 0.01 6 ± 1 2.69 ± 0.02 < 9 
T1-0-11042016-1-13 15.5-17.0 12.15 ± 0.07 17 ± 2 5.05 ± 0.03 8 ± 1 2.78 ± 0.01 < 9 
T1-0-11042016-1-14 17.0-18.0 15.2 ±   0.2 18 ± 2 4.10 ± 0.06 7 ± 1 2.77 ± 0.01 < 9 
T1-0-11042016-1-15 18.0-19.5 16.1 ±   0.2 19 ± 2 4.22 ± 0.03 5 ± 1 2.57 ± 0.02 < 9 
T1-0-11042016-1-16 19.5-21.0 17.2 ±   0.2 21 ± 2 3.00 ± 0.03 6 ± 1 2.65 ± 0.02 < 9 
T1-0-11042016-1-17 21.0-22.0 15.27 ± 0.07 17 ± 2 4.74 ± 0.05 7 ± 1 2.97 ± 0.01 < 9 
T1-0-11042016-1-18 22.0-25.0 16.3 ±   0.3 21 ± 2 4.06 ± 0.07 7 ± 1 2.94 ± 0.07 < 9 
T1-0-11042016-1-19 25.0-28.0 14.9 ±   0.5 18 ± 2 5.23 ± 0.01 6 ± 1 2.94 ± 0.02 < 9 
T1-0-11042016-1-20 28.0-30.5 13.6 ±   0.5 18 ± 2 5.54 ± 0.02 8 ± 1 2.63 ± 0.03 < 9 
T1-0-11042016-1-21 30.5-33.5 15.46 ± 0.08 16 ± 2 5.55 ± 0.04 9 ± 1 2.56 ± 0.02 < 9 
T1-0-11042016-1-22 33.5-35.0 16.0 ±   0.1 18 ± 2 5.7   ± 0.1 9 ± 1 2.63 ± 0.07 < 9 
T1-0-11042016-1-23 35.0-38.0 22.4 ±   0.2 18 ± 2 6.93 ± 0.06 10 ± 1 2.81 ± 0.07 < 9 
T1-0-11042016-1-24 38.0-41.0 17.8 ±   0.1 19 ± 2 6.60 ± 0.04 10 ± 1 4.15 ± 0.05 < 9 
T1-0-11042016-1-25 41.0-43.5 19.1 ±   0.2 19 ± 2 6.48 ± 0.01 8 ± 1 3.78 ± 0.04 < 9 
T1-0-11042016-1-26 43.5-46.0 20.3 ±   0.2 21 ± 2 7.01 ± 0.03 9 ± 1 3.94 ± 0.04 < 9 
T1-0-11042016-1-27 46.0-47.0 18.1 ±   0.3 20 ± 2 6.59 ± 0.04 9 ± 1 3.64 ± 0.01 < 9 
T1-0-11042016-1-28 47.0-48.0 19.6 ±   0.1 18 ± 2 6.81 ± 0.03 10 ± 1 3.81 ± 0.03 < 9 
T1-0-11042016-1-29 48.0-49.5 19.0 ±   0.2 19 ± 2 6.65 ± 0.03 9 ± 1 4.04 ± 0.04 < 9 
T1-0-11042016-1-30 49.5-50.5 19.2 ±   0.1 20 ± 2 6.67 ± 0.07 8 ± 1 4.7 ± 0.1 < 9 
T1-0-11042016-1-31 50.5-51.5 19.24 ± 0.03 20 ± 2 6.36 ± 0.05 9 ± 1 6.62 ± 0.08 < 9 
T1-0-11042016-1-32 51.5-54.0 18.1 ±   0.1 19 ± 2 6.77 ± 0.05 8 ± 1 4.67 ± 0.03 < 9 
T1-0 is the sediment core collected at the water’s edge of the transect on the east side of 
Crawdad Cove Road 












Elemental concentrations (ppm = mg/kg) in the duplicate sediment core collected at the 
water’s edge of the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 




Na (ICP) Mg (ICP) Al (ICP) Si* (ICP) 
T1-0-11042016-2-1 0.0-1.7 4220 ±   30 4820 ± 10 22500 ± 100 6993 ± 4 
T1-0-11042016-2-2 1.7-13.6 4820 ±   30 5220 ± 20 25600 ± 100 1467 ± 1 
T1-0-11042016-2-3 13.6-29.5 6570 ±   60 8370 ± 30 37100 ± 200 9148 ± 2 




P (ICP) K (ICP) Ca (ICP) Sc (ICPMS) 
T1-0-11042016-2-1 0.0-1.7 474 ± 4 8390 ± 60 109300 ± 700 7.1 ± 0.1 
T1-0-11042016-2-2 1.7-13.6 459 ± 2 8800 ± 100 113100 ± 300 5.69 ± 0.06 
T1-0-11042016-2-3 13.6-29.5 600 ± 10 5000 ± 300 116400 ± 200 15.8 ± 0.2 




Ti (ICP) Cr (ICPMS) Mn (ICP) Fe (ICP) 
T1-0-11042016-2-1 0.0-1.7 1898 ±   3 26.7 ± 0.4 196.9 ± 0.5 12570  ±   40 
T1-0-11042016-2-2 1.7-13.6 1920 ± 10 28.9 ± 0.9 209.7 ± 0.5 13300 ± 60 
T1-0-11042016-2-3 13.6-29.5 1933 ± 8 36.8 ± 0.5 399 ± 2 15730 ± 70 




Co (ICPMS) Ni (ICPMS) Cu (ICPMS) Zn (ICP) 
T1-0-11042016-2-1 0.0-1.7 4.9 ± 0.1 11.3 ± 0.2 10.7 ± 0.08 26.4 ± 0.1 
T1-0-11042016-2-2 1.7-13.6 5.2 ± 0.2 12.5 ± 0.3 11.4 ± 0.2 28.0 ± 0.1 
T1-0-11042016-2-3 13.6-29.5 6.80 ± 0.04 16.8 ± 0.4 16.6 ± 0.3 57.7 ± 0.1 





As (ICPMS) Se (ICPMS) Sr (ICPMS) Y (ICP) 
T1-0-11042016-2-1 0.0-1.7 7.8 ± 0.1 < 5.5 x 10-3 916.5 ± 0.1 12.8 ± 0.2 
T1-0-11042016-2-2 1.7-13.6 7.1 ± 0.2 < 1.7 x 10-3 522.5 ± 0.1 12.55 ± 0.07 
T1-0-11042016-2-3 13.6-29.5 10.5 ± 0.2 < 1.5 x 10-2 742.6 ± 0.7 14.54 ± 0.09 





Zr (ICPMS) Zr (ICP) Cd (ICPMS) Sn (ICPMS) 
T1-0-11042016-2-1 0.0-1.7 101 ± 1 61 ± 1 < 4.2 x 10-3 0.74 ± 0.02 
T1-0-11042016-2-2 1.7-13.6 102.3 ± 0.7 65 ± 1 < 3.3 x 10-3 0.70 ± 0.06 
T1-0-11042016-2-3 13.6-29.5 142 ± 2 92.4 ± 0.6 < 8.7 x 10-3 0.98 ± 0.06 





Sb (ICPMS) Ba (ICPMS) La (ICPMS) Ce (ICPMS) 
T1-0-11042016-2-1 0.0-1.7 0.19 ± 0.04 500 ± 10 21.7 ± 0.2 46.7 ± 0.8 
T1-0-11042016-2-2 1.7-13.6 0.20 ± 0.02 471±  2 23.69 ± 0.07 50.5 ± 0.6 
T1-0-11042016-2-3 13.6-29.5 0.53 ± 0.07 573 ± 6 23.1 ± 0.5 51.6 ± 0.6 




Nd (ICPMS) Pb (ICPMS) Th (ICPMS) U (ICPMS) 
T1-0-11042016-2-1 0.0-1.7 20.6 ± 0.6 13.00 ± 0.06 6.12 ± 0.07 2.91 ± 0.04 
T1-0-11042016-2-2 1.7-13.6 22.4 ± 0.3 16.7 ± 0.2 6.69 ± 0.08 3.22 ± 0.01 
T1-0-11042016-2-3 13.6-29.5 22.6 ± 0.6 18.62 ± 0.05 7.27 ± 0.07 5.30 ± 0.08 
T1-0-11042016-2-4 29.5-32.5 21.6 ± 0.4 16.9 ± 0.2 6.15 ± 0.07 4.08 ± 0.02 
T1-0-11042016-2 is the duplicate sediment core collected at the water’s edge of the transect on the 
east side of Crawdad Cove Road 





Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




Li (ICPMS) B (ICP) Na (ICP) Mg (ICP) 
T1-1-04112017-2-1 0.0-1.0 21.0 ± 0.4 14180 ±   10 19600 ± 100 2550 ± 10 
T1-1-04112017-2-2 1.0-2.0 19.6 ± 0.5   5950 ±   10 10700 ± 100 635 ±   4 
T1-1-04112017-2-3 2.0-3.0 18.0 ± 0.5   1687 ±     4   9400 ± 100 2970 ± 20 
T1-1-04112017-2-4 3.0-4.0 13.7 ± 0.3   2920 ±   10   9300 ± 100 1330 ± 10 
T1-1-04112017-2-5 4.0-5.0   7 ± 1   1246 ±     2   7000 ± 100 947 ±   4 
T1-1-04112017-2-6 5.0-6.0 12 ± 1   1520 ±     1   7920 ±   40 2410 ± 10 
T1-1-04112017-2-7 6.0-7.0   9 ± 1   1412 ±     2   5000 ± 100 2700 ± 10 
T1-1-04112017-2-8 7.0-8.0 20.9 ± 0.6 10480 ±   20 18100 ± 100 2600 ± 10 
T1-1-04112017-2-9 8.0-9.0 21.2 ± 0.7   4870 ±   10 12970 ±   50 2650 ± 10 
T1-1-04112017-2-10 9.0-10.0 17 ± 1   1946 ±     2   9390 ±   50 2190 ± 10 
T1-1-04112017-2-11 10.0-11.0 14.7 ± 0.9   1002 ±     3   8890 ±   30 2330 ± 10 
T1-1-04112017-2-12 11.0-12.0 18 ± 2   2230 ±   10 11400 ± 100 2520 ± 20 
T1-1-04112017-2-13 12.0-13.0 14.8 ± 0.9   1419 ±     4 11500 ± 100 3270 ± 10 
T1-1-04112017-2-14 13.0-14.0 19 ± 1 13410 ±   30 20200 ± 100 1206 ±   1 
T1-1-04112017-2-15 14.0-15.0 16.9 ± 0.2     932 ±     4   9900 ± 200 2850 ± 30 
T1-1-04112017-2-16 15.0-16.0 12 ± 1   1226 ±     3   9800 ± 100 2550 ± 10 
T1-1-04112017-2-17 16.0-17.0   9.4 ± 0.3   1535 ±     1   9000 ± 100 1560 ± 10 
T1-1-04112017-2-18 17.0-18.0 15.3 ± 0.2   4200 ±   10 11200 ± 100 2570 ± 10 
T1-1-04112017-2-19 18.0-19.0 17 ± 1 10710 ±   30 15400 ± 100 2260 ± 10 
T1-1-04112017-2-20 19.0-20.0 12 ± 1   1166 ±     5   9110 ±   50 1760 ± 10 
T1-1-04112017-2-21 20.0-22.0 10.0 ± 0.4   4022 ±     4 10870 ±   40 2010 ± 10 
T1-1-04112017-2-22 22.0-24.0   9.0 ± 0.2   8110 ±   10   9880 ±   50 1080 ± 10 
T1-1-04112017-2-23 24.0-26.0 13.6 ± 0.6 18190 ±   30   6400 ±   30 1400 ± 10 
T1-1-04112017-2-24 26.0-28.0 10 ± 1   1180 ±   10   5690 ±   30 1300 ± 10 
T1-1-04112017-2-25 28.0-31.0   5.5 ± 0.9     118.2 ±  0.2   5000 ±   20 2340 ± 10 
T1-1-04112017-2-26 31.0-32.0   7 ± 1     231.3 ±  0.5   5500 ± 100 1830 ± 10 
T1-1-04112017-2-27 32.0-35.0 11 ± 1 11200 ± 100 11700 ± 100 2010 ± 20 
T1-1-04112017-2-28 35.0-37.0   9.6 ± 0.6     143 ±     2   5600 ± 100 1830 ± 30 
T1-1-04112017-2-29 37.0-39.0 11.5 ± 0.7   6240 ±   40   9000 ± 200 1940 ± 20 
T1-1-04112017-2-30 39.0-41.0 13 ± 1 10000 ± 100 11400 ± 200 1690 ± 20 
T1-1-04112017-2-31 41.0-43.0 10.8 ± 0.4   6600 ± 100   9070 ±   50 1300 ± 10 
T1-1-04112017-2-32 43.0-46.0   8.8 ± 0.9     148 ±     2   5670 ±   30 1844 ±   5 
T1-1-04112017-2-33 46.0-48.0 10 ± 1   5370 ±   30   8300 ± 100 1370 ± 10 
T1-1-04112017-2-34 48.0-50.7 11.1 ± 0.3   7600 ± 100 10200 ± 100 1344 ±   5 
T1-1-04112017-2-35 50.7-53.5 10.2 ± 0.7   7070 ±   40 10700 ± 200 1540 ± 20 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 









Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% 




Al (ICP) Si* (ICP) P (ICP) S** (XRF) 
T1-1-04112017-2-1 0.0-1.0 37300 ± 200 300000 ± 1000  293 ±   3 200 ± 100 
T1-1-04112017-2-2 1.0-2.0 23300 ± 200 41200 ±   100 302 ±   3 300 ± 100 
T1-1-04112017-2-3 2.0-3.0 34200 ± 400 13350 ±     30 290 ±   5 200 ± 100 
T1-1-04112017-2-4 3.0-4.0 18900 ± 100 27200 ±   100 297 ±   3 200 ± 100 
T1-1-04112017-2-5 4.0-5.0 16600 ± 100 11610 ±     20 230 ± 10 200 ± 100 
T1-1-04112017-2-6 5.0-6.0 25200 ± 100 13640 ±     40 210 ± 10 100 ± 100 
T1-1-04112017-2-7 6.0-7.0 20900 ± 200 13090 ±     30 220 ±   4 100 ± 100 
T1-1-04112017-2-8 7.0-8.0 37000  ± 200 204000 ± 1000 258 ±   4 200 ± 100 
T1-1-04112017-2-9 8.0-9.0 38500 ± 200 49300 ±   100 265 ± 10 100 ± 100 
T1-1-04112017-2-10 9.0-10.0 33200 ± 200 28700 ±   100 200 ± 10 100 ± 100 
T1-1-04112017-2-11 10.0-11.0 34000 ± 200 11040 ±     20 240 ± 10 100 ± 100 
T1-1-04112017-2-12 11.0-12.0 40000 ± 300 25980 ±     40 282 ±   5 100 ± 100 
T1-1-04112017-2-13 12.0-13.0 44000 ± 200 12340 ±     10 260 ± 10 100 ± 100 
T1-1-04112017-2-14 13.0-14.0 37000 ± 100 130600 ±   400 240 ± 10 100 ± 100 
T1-1-04112017-2-15 14.0-15.0 39000 ± 1000 9990 ±     20 229 ±   4 100 ± 100 
T1-1-04112017-2-16 15.0-16.0 37500 ± 300 10620 ±     30 230 ±   1 100 ± 100 
T1-1-04112017-2-17 16.0-17.0 22400 ± 200 15650 ±     30 200 ± 10 100 ± 100 
T1-1-04112017-2-18 17.0-18.0 35000 ± 200 41750 ±     80 210 ± 10 100 ± 100 
T1-1-04112017-2-19 18.0-19.0 37400 ± 200 26200 ±       5 190 ± 10 200 ± 100 
T1-1-04112017-2-20 19.0-20.0 34000 ± 200 9660 ±     30 150 ±   3 100 ± 100 
T1-1-04112017-2-21 20.0-22.0 32500 ± 200 14840 ±     20 150 ±   3 100 ± 100 
T1-1-04112017-2-22 22.0-24.0 23200 ± 200 20340 ±     20 62 ±   1 100 ± 100 
T1-1-04112017-2-23 24.0-26.0 30700 ± 200 37480 ±     70 200 ± 10 200 ± 100 
T1-1-04112017-2-24 26.0-28.0 24200 ± 100 9270 ±     20 120 ± 10 100 ± 100 
T1-1-04112017-2-25 28.0-31.0 22500 ± 100 8040 ±     10 185 ±   1 100 ± 100 
T1-1-04112017-2-26 31.0-32.0 22600  ± 200 25230 ±     30 161 ±   4 200 ± 100 
T1-1-04112017-2-27 32.0-35.0 25900 ± 300 33930 ±     60 170 ± 10 100 ± 100 
T1-1-04112017-2-28 35.0-37.0 23700 ± 500 15040 ±     20 184 ±   4 100 ± 100 
T1-1-04112017-2-29 37.0-39.0 25700 ± 500 38200 ±     20 150 ± 10 100 ± 100 
T1-1-04112017-2-30 39.0-41.0 27000 ± 500 31220 ±     20 135 ±   2 200 ± 100 
T1-1-04112017-2-31 41.0-43.0 25500 ± 100 26000 ±   100 110 ± 10 200 ± 100 
T1-1-04112017-2-32 43.0-46.0 24200 ± 100 10150 ±     30 127 ±   4 100 ± 100 
T1-1-04112017-2-33 46.0-48.0 24400 ± 200 20360 ±     20 115 ±   1 300 ± 100 
T1-1-04112017-2-34 48.0-50.7 27000 ± 100 32500 ±   100 130 ± 10 100 ± 100 
T1-1-04112017-2-35 50.7-53.5 28700 ± 500 21900 ±   100 140 ± 10 200 ± 100 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 
1% = 10,000 ppm 
* = Silicon residuals left after digestion in acids thus most Si was evaporated during HF step 






Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




K (ICP) K** (XRF) Ca (ICP) Ca** (XRF) 
T1-1-04112017-2-1 0.0-1.0 12500 ± 100 13400 ± 100 31500 ± 30 28200 ± 100 
T1-1-04112017-2-2 1.0-2.0 13400 ± 100 11900 ± 100 9300 ± 20 40500 ± 100 
T1-1-04112017-2-3 2.0-3.0 14800 ± 200 12100 ± 100 42700 ± 100 32100 ± 100 
T1-1-04112017-2-4 3.0-4.0 14000 ± 100 11800 ± 100 14190 ± 50 33200 ± 100 
T1-1-04112017-2-5 4.0-5.0 12500 ± 100 13700 ± 100 25230 ± 40 24400 ± 100 
T1-1-04112017-2-6 5.0-6.0 12600 ± 100 11900 ± 100 35500 ± 200 24200 ± 100 
T1-1-04112017-2-7 6.0-7.0 7100 ± 100 13600 ± 100 45500 ± 100 29900 ± 100 
T1-1-04112017-2-8 7.0-8.0 13100 ± 100 13800 ± 100 39800 ± 100 31700 ± 100 
T1-1-04112017-2-9 8.0-9.0 17700 ± 100 14200 ± 100 48500 ± 100 28100 ± 100 
T1-1-04112017-2-10 9.0-10.0 15400 ± 100 14200 ± 100 38000 ± 200 28700 ± 100 
T1-1-04112017-2-11 10.0-11.0 14900 ± 100 14000 ± 100 36000 ± 100 19100 ± 100 
T1-1-04112017-2-12 11.0-12.0 18300 ± 200 14100 ± 100 54000 ± 100 29600 ± 100 
T1-1-04112017-2-13 12.0-13.0 19500 ± 100 13700 ± 100 43500 ± 100 33700 ± 100 
T1-1-04112017-2-14 13.0-14.0 19200 ± 100 13500 ± 100 23700 ± 100 24800 ± 100 
T1-1-04112017-2-15 14.0-15.0 17100 ± 200 15200 ± 100 36700 ± 100 26300 ± 100 
T1-1-04112017-2-16 15.0-16.0 16400 ± 200 15700 ± 100 30970 ± 40 28000 ± 100 
T1-1-04112017-2-17 16.0-17.0 14800 ± 100 14800 ± 100 19200 ± 100 27600 ± 100 
T1-1-04112017-2-18 17.0-18.0 15400 ± 100 14100 ± 100 30700 ± 100 26100 ± 100 
T1-1-04112017-2-19 18.0-19.0 15600 ± 100 13000 ± 100 29500 ± 100 30400 ± 100 
T1-1-04112017-2-20 19.0-20.0 14500 ± 100 13000 ± 100 24600 ± 100 21600 ± 100 
T1-1-04112017-2-21 20.0-22.0 13600 ± 100 12300 ± 100 18300 ± 100 24400 ± 100 
T1-1-04112017-2-22 22.0-24.0 6690 ± 30 10200 ± 100 9880 ± 30 19900 ± 100 
T1-1-04112017-2-23 24.0-26.0 8820 ± 20 11800 ± 100 19770 ± 20 29800 ± 100 
T1-1-04112017-2-24 26.0-28.0 7320 ± 20 11100 ± 100 15384 ± 4 23100 ± 100 
T1-1-04112017-2-25 28.0-31.0 6070 ± 20 10000 ± 100 19060 ± 20 20400 ± 100 
T1-1-04112017-2-26 31.0-32.0 7000 ± 100 11200 ± 100 25200 ± 100 27900 ± 100 
T1-1-04112017-2-27 32.0-35.0 7100 ± 100 9800 ± 100 26190 ± 40 23200 ± 100 
T1-1-04112017-2-28 35.0-37.0 7400 ± 100 12100 ± 100 25700 ± 100 30400 ± 100 
T1-1-04112017-2-29 37.0-39.0 7500 ± 200 11200 ± 100 25210 ± 20 21400 ± 100 
T1-1-04112017-2-30 39.0-41.0 7500 ± 200 11400 ± 100 19500 ± 100 24000 ± 100 
T1-1-04112017-2-31 41.0-43.0 7600 ± 30 11600 ± 100 19270 ± 30 26600 ± 100 
T1-1-04112017-2-32 43.0-46.0 7700 ± 30 13100 ± 100 21591 ± 1 21800 ± 100 
T1-1-04112017-2-33 46.0-48.0 7400 ± 100 10700 ± 100 19400 ± 100 29300 ± 100 
T1-1-04112017-2-34 48.0-50.7 8120 ± 50 13100 ± 100 20510 ± 30 26300 ± 100 
T1-1-04112017-2-35 50.7-53.5 8600 ± 200 11400 ± 100 23000 ± 100 27700 ± 100 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 
1% = 10,000 ppm 






Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 







Ti (ICP) Ti** (XRF) 
V** 
(XRF) 
T1-1-04112017-2-1 0.0-1.0 21.3 ± 0.6 < 22 2290 ± 3 2440 ± 30 50 ± 10 
T1-1-04112017-2-2 1.0-2.0 3.26 ± 0.04 < 22 2467 ± 2 1260 ± 20 20 ± 10 
T1-1-04112017-2-3 2.0-3.0 4.543 ± 0.005 30 ± 20 2820 ± 10 870 ± 20 20 ± 10 
T1-1-04112017-2-4 3.0-4.0 2.45 ± 0.04 < 22 2820 ± 10 1450 ± 20 30 ± 10 
T1-1-04112017-2-5 4.0-5.0 1.45 ± 0.03 < 22 2313 ± 5 980 ± 20 40 ± 10 
T1-1-04112017-2-6 5.0-6.0 3.60 ± 0.03 < 22 2090 ± 10 970 ± 20 20 ± 10 
T1-1-04112017-2-7 6.0-7.0 3.51 ± 0.03 < 22 1029 ± 4 1530 ± 20 40 ± 10 
T1-1-04112017-2-8 7.0-8.0 12.4 ± 0.1 30 ± 20 1598 ± 5 690 ± 20 20 ± 10 
T1-1-04112017-2-9 8.0-9.0 4.91 ± 0.03 < 22 1947 ± 1 710 ± 20 20 ± 10 
T1-1-04112017-2-10 9.0-10.0 3.59 ± 0.04 < 22 1470 ± 10 710 ± 20 30 ± 10 
T1-1-04112017-2-11 10.0-11.0 2.76 ± 0.04 < 22 1374 ± 3 650 ± 20 20 ± 10 
T1-1-04112017-2-12 11.0-12.0 5.02 ± 0.07 < 22 1681 ± 1 910 ± 20 30 ± 10 
T1-1-04112017-2-13 12.0-13.0 3.54 ± 0.03 < 22 1744 ± 2 1060 ± 20 30 ± 10 
T1-1-04112017-2-14 13.0-14.0 8.5 ± 0.1 < 22 1790 ± 10 1330 ± 20 30 ± 10 
T1-1-04112017-2-15 14.0-15.0 3.26 ± 0.03 < 22 1586 ± 3 1070 ± 20 20 ± 10 
T1-1-04112017-2-16 15.0-16.0 3.29 ± 0.07 40 ± 20 1648 ± 5 890 ± 20 20 ± 10 
T1-1-04112017-2-17 16.0-17.0 1.89 ± 0.05 < 22 1682 ± 5 1170 ± 20 20 ± 10 
T1-1-04112017-2-18 17.0-18.0 5.31 ± 0.06 < 22 1417 ± 3 1840 ± 20 40 ± 10 
T1-1-04112017-2-19 18.0-19.0 3.86 ± 0.04 < 22 1363 ± 3 2560 ± 30 50 ± 10 
T1-1-04112017-2-20 19.0-20.0 2.23 ± 0.04 < 22 859 ± 2 1360 ± 20 30 ± 10 
T1-1-04112017-2-21 20.0-22.0 4.04 ± 0.05 < 22 2500 ± 10 2840 ± 30 70 ± 10 
T1-1-04112017-2-22 22.0-24.0 2.87 ± 0.04 20 ± 10 1081 ± 2 1130 ± 20 20 ± 10 
T1-1-04112017-2-23 24.0-26.0 3.83 ± 0.03 < 22 1207 ± 2 2330 ± 30 50 ± 10 
T1-1-04112017-2-24 26.0-28.0 2.21 ± 0.04 < 22 1548 ± 1 1920 ± 20 30 ± 10 
T1-1-04112017-2-25 28.0-31.0 4.47 ± 0.04 < 22 3997 ± 5 1780 ± 20 40 ± 10 
T1-1-04112017-2-26 31.0-32.0 3.12 ± 0.02 < 22 2670 ± 10 4210 ± 40 130 ± 10 
T1-1-04112017-2-27 32.0-35.0 4.8 ± 0.1 < 22 2308 ± 3 740 ± 20 20 ± 5 
T1-1-04112017-2-28 35.0-37.0 3.12 ± 0.04 < 22 1598 ± 4 2080 ± 30 50 ± 10 
T1-1-04112017-2-29 37.0-39.0 3.91 ± 0.01 < 22 1595 ± 1 660 ± 20 20 ± 10 
T1-1-04112017-2-30 39.0-41.0 4.22 ± 0.01 < 22 1650 ± 10 1600 ± 20 30 ± 10 
T1-1-04112017-2-31 41.0-43.0 3.02 ± 0.01 < 22 1197 ± 2 2530 ± 30 40 ± 10 
T1-1-04112017-2-32 43.0-46.0 2.51 ± 0.04 < 22 1112 ± 1 2120 ± 30 60 ± 10 
T1-1-04112017-2-33 46.0-48.0 2.81 ± 0.01 < 22 1144 ± 3 2210 ± 30 50 ± 10 
T1-1-04112017-2-34 48.0-50.7 3.46 ± 0.05 < 22 1159 ± 3 1010 ± 20 30 ± 10 
T1-1-04112017-2-35 50.7-53.5 2.90 ± 0.02 < 22 1191 ± 1 3080 ± 30 60 ± 10 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 
1% = 10,000 ppm 





Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 












T1-1-04112017-2-1 0.0-1.0 22.4 ± 0.4 34 ± 4 484 ± 3 317.5 ± 0.5 270 ± 20 
T1-1-04112017-2-2 1.0-2.0 22.3 ± 0.1 29 ± 3 657 ± 9 334.9 ± 0.5 240 ± 20 
T1-1-04112017-2-3 2.0-3.0 26.7 ± 0.2 31 ± 3 496 ± 9 362 ± 1 170 ± 20 
T1-1-04112017-2-4 3.0-4.0 25.9 ± 0.2 28 ± 4 442 ± 6 377 ± 1 260 ± 20 
T1-1-04112017-2-5 4.0-5.0 20.3 ± 0.2 26 ± 3 535 ± 4 307.2 ± 0.7 240 ± 20 
T1-1-04112017-2-6 5.0-6.0 20.3 ± 0.2 27 ± 3 380.5 ± 0.2 267 ± 1 160 ± 20 
T1-1-04112017-2-7 6.0-7.0 11.6 ± 0.1 28 ± 4 173 ± 0 197.6 ± 0.2 240 ± 20 
T1-1-04112017-2-8 7.0-8.0 16.9 ± 0.2 20 ± 3 304 ± 6 216.3 ± 0.5 160 ± 20 
T1-1-04112017-2-9 8.0-9.0 19.61 ± 0.01 35 ± 3 262 ± 3 257.4 ± 0.2 170 ± 20 
T1-1-04112017-2-10 9.0-10.0 13.5 ± 0.2 33 ± 3 360 ± 7 221 ± 1 170 ± 20 
T1-1-04112017-2-11 10.0-11.0 16.1 ± 0.1 18 ± 3 181 ± 1 196.1 ± 0.5 180 ± 20 
T1-1-04112017-2-12 11.0-12.0 19.4 ± 0.1 16 ± 3 221 ± 2 241.0 ± 0.2 190 ± 20 
T1-1-04112017-2-13 12.0-13.0 15.1 ± 0.2 21 ± 3 351 ± 3 247.6 ± 0.5 220 ± 20 
T1-1-04112017-2-14 13.0-14.0 16.9 ± 0.1 27 ± 3 397 ± 9 257 ± 1 210 ± 20 
T1-1-04112017-2-15 14.0-15.0 15.5 ± 0.1 28 ± 4 498 ± 8 242.6 ± 0.5 180 ± 20 
T1-1-04112017-2-16 15.0-16.0 15.7 ± 0.1 20 ± 3 361 ± 9 233.0 ± 0.5 150 ± 20 
T1-1-04112017-2-17 16.0-17.0 14.6 ± 0.1 22 ± 3 243 ± 3 245 ± 1 210 ± 20 
T1-1-04112017-2-18 17.0-18.0 15.0 ± 0.1 34 ± 4 404 ± 6 222.7 ± 0.7 200 ± 20 
T1-1-04112017-2-19 18.0-19.0 16.1 ± 0.1 37 ± 4 295 ± 6 206.6 ± 0.5 260 ± 20 
T1-1-04112017-2-20 19.0-20.0 10.4 ± 0.1 24 ± 3 139 ± 1 144.3 ± 0.1 190 ± 20 
T1-1-04112017-2-21 20.0-22.0 21.8 ± 0.3 46 ± 4 345 ± 4 269.8 ± 0.7 380 ± 20 
T1-1-04112017-2-22 22.0-24.0 12.7 ± 0.1 42 ± 3 129 ± 2 131.3 ± 0.5 160 ± 20 
T1-1-04112017-2-23 24.0-26.0 14.43 ± 0.02 30 ± 4 189 ± 3 180.9 ± 0.2 260 ± 20 
T1-1-04112017-2-24 26.0-28.0 13.2 ± 0.1 52 ± 4 206 ± 2 173.1 ± 0.1 240 ± 20 
T1-1-04112017-2-25 28.0-31.0 27.7 ± 0.5 39 ± 4 491 ± 2 412.2 ± 0.2 250 ± 20 
T1-1-04112017-2-26 31.0-32.0 21.2 ± 0.2 75 ± 5 315 ± 5 257.2 ± 0.7 430 ± 20 
T1-1-04112017-2-27 32.0-35.0 20.3 ± 0.3 21 ± 3 264 ± 2 220.5 ± 0.2 160 ± 20 
T1-1-04112017-2-28 35.0-37.0 17.0 ± 0.2 37 ± 4 203 ± 2 165.8 ± 0.7 250 ± 20 
T1-1-04112017-2-29 37.0-39.0 16.3 ± 0.1 21 ± 3 195 ± 2 166.5 ± 0.5 220 ± 20 
T1-1-04112017-2-30 39.0-41.0 15.1 ± 0.1 31 ± 3 215 ± 2 180 ± 10 240 ± 20 
T1-1-04112017-2-31 41.0-43.0 12.2 ± 0.1 41 ± 4 246 ± 2 141 ± 2 260 ± 20 
T1-1-04112017-2-32 43.0-46.0 12.3 ± 0.2 44 ± 4 148 ± 2 128.4 ± 0.5 270 ± 20 
T1-1-04112017-2-33 46.0-48.0 10.6 ± 0.1 52 ± 4 156 ± 1 130.4 ± 0.2 220 ± 20 
T1-1-04112017-2-34 48.0-50.7 13.7 ± 0.2 22 ± 3 156 ± 2 130.4 ± 0.7 160 ± 20 
T1-1-04112017-2-35 50.7-53.5 12.4 ± 0.1 43 ± 4 168 ± 4 141.3 ± 0.5 270 ± 20 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 






Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 








T1-1-04112017-2-1 0.0-1.0 18930 ±   20 10210 ± 60 4.37 ± 0.03 < 15 6.3 ± 0.1 
T1-1-04112017-2-2 1.0-2.0 18850 ±   20 5980 ± 50 4.66 ± 0.02 < 15 7.0 ± 0.1 
T1-1-04112017-2-3 2.0-3.0 23400 ± 100 4750 ± 40 5.02 ± 0.07 < 15 7.4 ± 0.1 
T1-1-04112017-2-4 3.0-4.0 23330 ± 50 7940 ± 50 5.26 ± 0.03 < 15 7.2 ± 0.1 
T1-1-04112017-2-5 4.0-5.0 18680 ± 40 6340 ± 50 4.25 ± 0.03 < 15 5.73 ± 0.01 
T1-1-04112017-2-6 5.0-6.0 18100 ± 100 4480 ± 40 3.84 ± 0.04 < 15 5.6 ± 0.1 
T1-1-04112017-2-7 6.0-7.0 12190 ± 40 9120 ± 60 2.97 ± 0.04 < 15 5.3 ± 0.1 
T1-1-04112017-2-8 7.0-8.0 13280 ± 30 3930 ± 40 3.56 ± 0.01 < 15 6.0 ± 0.1 
T1-1-04112017-2-9 8.0-9.0 15820 ± 10 4840 ± 40 3.83 ± 0.05 < 15 6.08 ± 0.02 
T1-1-04112017-2-10 9.0-10.0 12540 ± 40 4420 ± 40 3.13 ± 0.05 < 15 5.1 ± 0.1 
T1-1-04112017-2-11 10.0-11.0 11520 ± 20 4770 ± 40 3.05 ± 0.07 < 15 5.6 ± 0.1 
T1-1-04112017-2-12 11.0-12.0 13690 ± 10 4610 ± 40 3.80 ± 0.02 < 15 7.2 ± 0.2 
T1-1-04112017-2-13 12.0-13.0 14120 ± 30 5710 ± 40 3.53 ± 0.02 < 15 5.85 ± 0.02 
T1-1-04112017-2-14 13.0-14.0 13700 ± 100 6250 ± 50 3.72 ± 0.01 < 15 5.9 ± 0.1 
T1-1-04112017-2-15 14.0-15.0 13840 ± 10 5880 ± 50 3.43 ± 0.03 < 15 5.5 ± 0.1 
T1-1-04112017-2-16 15.0-16.0 13660 ± 30 5280 ± 40 3.321 ± 0.005 < 15 5.25 ± 0.05 
T1-1-04112017-2-17 16.0-17.0 13400 ± 40 6900 ± 50 3.18 ± 0.07 < 15 5.1 ± 0.1 
T1-1-04112017-2-18 17.0-18.0 11720 ± 20 7570 ± 50 3.07 ± 0.02 < 15 5.1 ± 0.1 
T1-1-04112017-2-19 18.0-19.0 11280 ± 20 10420 ± 60 2.98 ± 0.01 < 15 5.25 ± 0.03 
T1-1-04112017-2-20 19.0-20.0 7190 ± 10 5770 ± 40 2.03 ± 0.03 < 15 3.7 ± 0.1 
T1-1-04112017-2-21 20.0-22.0 14960 ± 30 12720 ± 70 4.44 ± 0.05 < 15 5.7 ± 0.1 
T1-1-04112017-2-22 22.0-24.0 4970 ± 10 4370 ± 40 1.72 ± 0.02 < 15 2.88 ± 0.03 
T1-1-04112017-2-23 24.0-26.0 8700 ± 10 9350 ± 60 2.75 ± 0.02 < 15 4.39 ± 0.04 
T1-1-04112017-2-24 26.0-28.0 9070 ± 10 6920 ± 50 2.68 ± 0.04 < 15 3.69 ± 0.02 
T1-1-04112017-2-25 28.0-31.0 22180 ± 20 9760 ± 60 5.7 ± 0.1 < 15 6.6 ± 0.2 
T1-1-04112017-2-26 31.0-32.0 15810 ± 40 26400 ± 100 4.24 ± 0.05 < 15 5.63 ± 0.03 
T1-1-04112017-2-27 32.0-35.0 14570 ± 10 5570 ± 40 4.02 ± 0.04 < 15 5.95 ± 0.05 
T1-1-04112017-2-28 35.0-37.0 9240 ± 20 11010 ± 60 3.05 ± 0.07 < 15 4.9 ± 0.1 
T1-1-04112017-2-29 37.0-39.0 9440 ± 10 6430 ± 50 2.99 ± 0.02 < 15 5.1 ± 0.1 
T1-1-04112017-2-30 39.0-41.0 9620 ± 40 8100 ± 50 2.97 ± 0.05 < 15 4.5 ± 0.1 
T1-1-04112017-2-31 41.0-43.0 7370 ± 10 9770 ± 60 2.37 ± 0.04 < 15 3.8 ± 0.1 
T1-1-04112017-2-32 43.0-46.0 6770 ± 20 10170 ± 60 2.29 ± 0.01 < 15 3.9 ± 0.1 
T1-1-04112017-2-33 46.0-48.0 6840 ± 20 9430 ± 60 2.27 ± 0.06 < 15 3.6 ± 0.1 
T1-1-04112017-2-34 48.0-50.7 6850 ± 20 4700 ± 40 2.44 ± 0.04 < 15 4.1 ± 0.1 
T1-1-04112017-2-35 50.7-53.5 7190 ± 2 12500 ± 100 2.45 ± 0.03 < 15 4.28 ± 0.04 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 
1% = 10,000 ppm 





Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle 
point of the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 













T1-1-04112017-2-1 0.0-1.0 42 ± 9 4.1 ± 0.1 16 ± 5 32 ± 1 30 ± 3 
T1-1-04112017-2-2 1.0-2.0 39 ± 8 4.7 ± 0.1 15 ± 5 36 ± 1 25 ± 3 
T1-1-04112017-2-3 2.0-3.0 41 ± 8 4.36 ± 0.04 12 ± 6 37.8 ± 0.3 21 ± 3 
T1-1-04112017-2-4 3.0-4.0 51 ± 8 4.6 ± 0.1 19 ± 5 37 ± 1 22 ± 3 
T1-1-04112017-2-5 4.0-5.0 30 ± 10 3.6 ± 0.1 18 ± 5 32 ± 1 21 ± 3 
T1-1-04112017-2-6 5.0-6.0 43 ± 8 3.53 ± 0.02 13 ± 5 29.7 ± 0.4 15 ± 3 
T1-1-04112017-2-7 6.0-7.0 35 ± 8 3.29 ± 0.05 18 ± 5 21 ± 1 25 ± 3 
T1-1-04112017-2-8 7.0-8.0 45 ± 8 3.9 ± 0.1 15 ± 5 27 ± 1 19 ± 3 
T1-1-04112017-2-9 8.0-9.0 39 ± 8 3.73 ± 0.02 14 ± 5 55 ± 1 20 ± 3 
T1-1-04112017-2-10 9.0-10.0 37 ± 8 3.43 ± 0.01 12 ± 6 24 ± 1 21 ± 3 
T1-1-04112017-2-11 10.0-11.0 40 ± 10 3.38 ± 0.03 9 ± 7 20.9 ± 0.3 18 ± 3 
T1-1-04112017-2-12 11.0-12.0 48 ± 8 4.55 ± 0.05 11 ± 6 59 ± 1 22 ± 3 
T1-1-04112017-2-13 12.0-13.0 43 ± 8 4.38 ± 0.04 14 ± 6 27.1 ± 0.3 29 ± 3 
T1-1-04112017-2-14 13.0-14.0 50 ± 10 4.09 ± 0.02 11 ± 7 46 ± 1 25 ± 3 
T1-1-04112017-2-15 14.0-15.0 42 ± 8 3.96 ± 0.03 15 ± 5 26.4 ± 0.4 23 ± 3 
T1-1-04112017-2-16 15.0-16.0 44 ± 8 3.92 ± 0.03 13 ± 5 26.4 ± 0.4 25 ± 3 
T1-1-04112017-2-17 16.0-17.0 39 ± 8 4.1 ± 0.1 14 ± 5 24.39 ± 0.05 23 ± 3 
T1-1-04112017-2-18 17.0-18.0 40 ± 8 3.76 ± 0.02 15 ± 6 49.6 ± 0.3 22 ± 3 
T1-1-04112017-2-19 18.0-19.0 42 ± 8 3.78 ± 0.03 20 ± 5 24 ± 1 24 ± 3 
T1-1-04112017-2-20 19.0-20.0 34 ± 9 2.95 ± 0.05 12 ± 6 15 ± 1 18 ± 3 
T1-1-04112017-2-21 20.0-22.0 50 ± 10 3.75 ± 0.02 17 ± 6 36 ± 1 24 ± 3 
T1-1-04112017-2-22 22.0-24.0 34 ± 9 2.25 ± 0.01 13 ± 5 23.3 ± 0.4 13 ± 3 
T1-1-04112017-2-23 24.0-26.0 45 ± 8 3.28 ± 0.06 16 ± 6 46 ± 1 21 ± 3 
T1-1-04112017-2-24 26.0-28.0 37 ± 8 2.69 ± 0.04 17 ± 5 23 ± 1 21 ± 3 
T1-1-04112017-2-25 28.0-31.0 34 ± 8 3.93 ± 0.04 14 ± 5 66 ± 1 19 ± 3 
T1-1-04112017-2-26 31.0-32.0 73 ± 9 3.72 ± 0.01 20 ± 5 40.5 ± 0.1 37 ± 3 
T1-1-04112017-2-27 32.0-35.0 35 ± 8 3.60 ± 0.04 17 ± 4 38 ± 1 18 ± 3 
T1-1-04112017-2-28 35.0-37.0 51 ± 9 3.32 ± 0.05 13 ± 6 31.0 ± 0.3 27 ± 3 
T1-1-04112017-2-29 37.0-39.0 46 ± 8 3.45 ± 0.02 13 ± 5 35 ± 1 19 ± 3 
T1-1-04112017-2-30 39.0-41.0 46 ± 8 3.37 ± 0.06 13 ± 6 34.0 ± 0.5 22 ± 3 
T1-1-04112017-2-31 41.0-43.0 46 ± 8 2.68 ± 0.06 13 ± 6 27 ± 1 24 ± 3 
T1-1-04112017-2-32 43.0-46.0 51 ± 8 2.68 ± 0.01 12 ± 6 30 ± 1 21 ± 3 
T1-1-04112017-2-33 46.0-48.0 49 ± 8 2.72 ± 0.02 19 ± 5 28.8 ± 0.4 30 ± 3 
T1-1-04112017-2-34 48.0-50.7 37 ± 8 2.86 ± 0.02 22 ± 5 25.6 ± 0.5 21 ± 3 
T1-1-04112017-2-35 50.7-53.5 53 ± 9 2.89 ± 0.05 22 ± 5 21.5 ± 0.4 23 ± 3 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 






Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
















T1-1-04112017-2-1 0.0-1.0 5.8 ± 0.1 5 ± 2 < 7.4 x 10-3 < 4 45 ± 1 423 ± 2 
T1-1-04112017-2-2 1.0-2.0 7.0 ± 0.1 6 ± 1 < 2.9 x 10-3 < 4 35 ± 1 190.2 ± 0.2 
T1-1-04112017-2-3 2.0-3.0 7.2 ± 0.2 6 ± 1 < 3.5 x 10-3 < 4 39 ± 1 415 ± 4 
T1-1-04112017-2-4 3.0-4.0 6.9 ± 0.1 6 ± 1 < 3.2 x 10-3 < 4 38 ± 1 129.3 ± 0.5 
T1-1-04112017-2-5 4.0-5.0 5.5 ± 0.1 5 ± 2 < 4.0 x 10-3 < 4 46 ± 1 192.3 ± 0.4 
T1-1-04112017-2-6 5.0-6.0 5.7 ± 0.1 4 ± 1 < 8.4 x 10-3 < 4 42 ± 1 207.1 ± 0.9 
T1-1-04112017-2-7 6.0-7.0 5.8 ± 0.1 4 ± 2 < 5.4 x 10-4 < 4 45 ± 1 188.3 ± 0.2 
T1-1-04112017-2-8 7.0-8.0 6.3 ± 0.1 4 ± 2 < 3.2 x 10-3 < 4 45 ± 1 231.1 ± 0.3 
T1-1-04112017-2-9 8.0-9.0 6.06 ± 0.05 5 ± 1 < 6.8 x 10-3 < 4 50 ± 1 318 ± 5 
T1-1-04112017-2-10 9.0-10.0 5.9 ± 0.1 7 ± 1 < 7.2 x 10-4 < 4 48 ± 1 244 ± 2 
T1-1-04112017-2-11 10.0-11.0 5.87 ± 0.03 6 ± 1 < 3.9 x 10-3 < 4 47 ± 1 267.2 ± 0.5 
T1-1-04112017-2-12 11.0-12.0 7.37 ± 0.02 5 ± 1 < 3.5 x 10-3 < 4 44 ± 1 339 ± 2 
T1-1-04112017-2-13 12.0-13.0 6.7 ± 0.1 7 ± 1 < 2.9 x 10-3 < 4 46 ± 1 520 ± 5 
T1-1-04112017-2-14 13.0-14.0 5.53 ± 0.05 5 ± 2 < 3.6 x 10-3 < 4 46 ± 1 344 ± 2 
T1-1-04112017-2-15 14.0-15.0 6.6 ± 0.1 7 ± 1 < 4.1 x 10-3 < 4 51 ± 1 638 ± 7 
T1-1-04112017-2-16 15.0-16.0 5.6 ± 0.1 4 ± 2 < 5.5 x 10-3 < 4 51 ± 1 449 ± 5 
T1-1-04112017-2-17 16.0-17.0 5.7 ± 0.1 4 ± 2 < 1.1 x 10-3 < 4 45 ± 1 213 ± 3 
T1-1-04112017-2-18 17.0-18.0 5.3 ± 0.1 4 ± 2 < 3.3 x 10-3 < 4 45 ± 1 491 ± 6 
T1-1-04112017-2-19 18.0-19.0 5.8 ± 0.2 7 ± 1 < 5.1 x 10-3 < 4 39 ± 1 402 ± 4 
T1-1-04112017-2-20 19.0-20.0 4.6 ± 0.1 5 ± 1 < 2.9 x 10-3 < 4 43 ± 1 241 ± 2 
T1-1-04112017-2-21 20.0-22.0 6.7 ± 0.2 6 ± 2 < 2.8 x 10-3 < 4 41 ± 1 238.3 ± 0.2 
T1-1-04112017-2-22 22.0-24.0 3.39 ± 0.03 6 ± 1 < 3.8 x 10-3 < 4 34 ± 1 170 ± 1 
T1-1-04112017-2-23 24.0-26.0 5.6 ± 0.1 4 ± 2 < 6.0 x 10-3 < 4 37 ± 1 232 ± 2 
T1-1-04112017-2-24 26.0-28.0 4.9 ± 0.1 6 ± 1 < 2.8 x 10-3 < 4 41 ± 1 209 ± 2 
T1-1-04112017-2-25 28.0-31.0 6.8 ± 0.2 7 ± 1 < 2.5 x 10-3 < 4 35 ± 1 210 ± 1 
T1-1-04112017-2-26 31.0-32.0 6.0 ± 0.2 8 ± 2 < 4.6 x 10-3 < 4 41 ± 1 220 ± 1 
T1-1-04112017-2-27 32.0-35.0 6.20 ± 0.03 7 ± 1 < 5.6 x 10-3 < 4 38 ± 1 222 ± 2 
T1-1-04112017-2-28 35.0-37.0 5.6 ± 0.1 4 ± 2 < 2.7 x 10-3 < 4 41 ± 1 243 ± 1 
T1-1-04112017-2-29 37.0-39.0 6.8 ± 0.2 7 ± 1 < 3.2 x 10-3 < 4 40 ± 1 247 ± 3 
T1-1-04112017-2-30 39.0-41.0 5.8 ± 0.1 7 ± 1 < 2.0 x 10-3 < 4 39 ± 1 235 ± 1 
T1-1-04112017-2-31 41.0-43.0 4.8 ± 0.1 6 ± 1 < 7.9 x 10-3 < 4 37 ± 1 317 ± 3 
T1-1-04112017-2-32 43.0-46.0 4.7 ± 0.1 6 ± 2 < 9.6 x 10-4 < 4 41 ± 1 223 ± 1 
T1-1-04112017-2-33 46.0-48.0 4.4 ± 0.1 5 ± 1 < 6.6 x 10-3 < 4 37 ± 1 224 ± 3 
T1-1-04112017-2-34 48.0-50.7 5.0 ± 0.1 3 ± 2 < 6.3 x 10-3 < 4 45 ± 1 236 ± 2 
T1-1-04112017-2-35 50.7-53.5 4.8 ± 0.1 5 ± 1 < 5.8 x 10-3 < 4 40 ± 1 243 ± 1 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 






Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 







Y (ICPMS) Zr (ICPMS) 
Zr** 
(XRF) 
T1-1-04112017-2-1 0.0-1.0 300 ± 2 261 ± 2 7.25 ± 0.07 86 ± 1 229 ± 2 
T1-1-04112017-2-2 1.0-2.0 112 ± 1 263 ± 2 0.185 ± 0.005 51.8 ± 0.3 191 ± 2 
T1-1-04112017-2-3 2.0-3.0 349 ± 1 247 ± 2 8.7 ± 0.1 58.2 ± 0.7 73 ± 1 
T1-1-04112017-2-4 3.0-4.0 182 ± 1 260 ± 2 0.20 ± 0.01 45.8 ± 0.3 156 ± 2 
T1-1-04112017-2-5 4.0-5.0 252.3 ± 0.7 230 ± 2 2.49 ± 0.01 48.4 ± 0.2 240 ± 2 
T1-1-04112017-2-6 5.0-6.0 267 ± 1 224 ± 2 6.60 ± 0.02 50.3 ± 0.1 167 ± 2 
T1-1-04112017-2-7 6.0-7.0 260 ± 1 250 ± 2 5.278 ± 0.005 21.7 ± 0.1 265 ± 2 
T1-1-04112017-2-8 7.0-8.0 303 ± 3 257 ± 2 5.47 ± 0.05 64.9 ± 0.6 80 ± 2 
T1-1-04112017-2-9 8.0-9.0 355 ± 2 256 ± 2 6.73 ± 0.05 103 ± 3 86 ± 2 
T1-1-04112017-2-10 9.0-10.0 320 ± 2 235 ± 2 5.33 ± 0.08 43.7 ± 0.4 106 ± 2 
T1-1-04112017-2-11 10.0-11.0 334.7 ± 0.5 293 ± 2 5.87 ± 0.07 43.0 ± 0.4 66 ± 1 
T1-1-04112017-2-12 11.0-12.0 419.6 ± 0.2 285 ± 2 7.70 ± 0.07 97.6 ± 0.5 118 ± 2 
T1-1-04112017-2-13 12.0-13.0 425 ± 1 301 ± 2 8.96 ± 0.05 50.4 ± 0.2 105 ± 2 
T1-1-04112017-2-14 13.0-14.0 262.3 ± 0.5 293 ± 2 4.15 ± 0.04 111.7 ± 0.4 186 ± 2 
T1-1-04112017-2-15 14.0-15.0 362 ± 2 296 ± 2 6.42 ± 0.06 40.6 ± 0.2 83 ± 2 
T1-1-04112017-2-16 15.0-16.0 337 ± 1 292 ± 2 7.24 ± 0.06 46 ± 1 124 ± 2 
T1-1-04112017-2-17 16.0-17.0 285 ± 2 298 ± 2 3.56 ± 0.02 42.4 ± 0.3 88 ± 2 
T1-1-04112017-2-18 17.0-18.0 315 ± 2 279 ± 2 7.27 ± 0.06 107.6 ± 0.3 162 ± 2 
T1-1-04112017-2-19 18.0-19.0 322 ± 1 243 ± 2 6.9 ± 0.1 168 ± 1 199 ± 2 
T1-1-04112017-2-20 19.0-20.0 305 ± 2 233 ± 2 4.78 ± 0.02 35.62 ± 0.02 86 ± 2 
T1-1-04112017-2-21 20.0-22.0 265 ± 1 253 ± 2 9.08 ± 0.07 118.4 ± 0.6 214 ± 2 
T1-1-04112017-2-22 22.0-24.0 170.2 ± 0.2 190 ± 2 4.53 ± 0.04 97.9 ± 0.3 114 ± 2 
T1-1-04112017-2-23 24.0-26.0 240.6 ± 0.5 226 ± 2 6.43 ± 0.04 186 ± 1 173 ± 2 
T1-1-04112017-2-24 26.0-28.0 209.0 ± 0.7 227 ± 2 5.49 ± 0.03 35.2 ± 0.3 105 ± 2 
T1-1-04112017-2-25 28.0-31.0 214.1 ± 0.5 211 ± 2 10.66 ± 0.01 52.1 ± 0.8 152 ± 2 
T1-1-04112017-2-26 31.0-32.0 222 ± 1 225 ± 2 6.10 ± 0.05 59.3 ± 0.7 686 ± 4 
T1-1-04112017-2-27 32.0-35.0 221 ± 1 202 ± 2 6.7 ± 0.2 216 ± 1 61 ± 1 
T1-1-04112017-2-28 35.0-37.0 241 ± 1 231 ± 2 5.63 ± 0.04 46.5 ± 0.2 205 ± 2 
T1-1-04112017-2-29 37.0-39.0 242 ± 1 257 ± 2 6.22 ± 0.03 137.3 ± 0.4 150 ± 2 
T1-1-04112017-2-30 39.0-41.0 231 ± 1 244 ± 2 6.59 ± 0.09 267 ± 2 233 ± 2 
T1-1-04112017-2-31 41.0-43.0 222 ± 1 231 ± 2 5.06 ± 0.04 145.6 ± 0.4 316 ± 2 
T1-1-04112017-2-32 43.0-46.0 229.9 ± 0.5 217 ± 2 4.94 ± 0.03 37.7 ± 0.1 249 ± 2 
T1-1-04112017-2-33 46.0-48.0 214 ± 1 192 ± 2 4.59 ± 0.06 95 ± 1 198 ± 2 
T1-1-04112017-2-34 48.0-50.7 223.6 ± 0.7 232 ± 2 5.62 ± 0.08 153.9 ± 0.9 156 ± 2 
T1-1-04112017-2-35 50.7-53.5 242 ± 1 232 ± 2 5.63 ± 0.06 145 ± 2 211 ± 2 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 






Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 















T1-1-04112017-2-1 0.0-1.0 4 ± 1 < 8 < 6 < 3.0 x 10-3 < 8 0.76 ± 0.01 
T1-1-04112017-2-2 1.0-2.0 5 ± 1 < 8 < 6 < 5.7 x 10-3 < 8 0.98 ± 0.04 
T1-1-04112017-2-3 2.0-3.0 3 ± 1 < 8 < 6 < 3.9 x 10-3 < 8 0.70 ± 0.03 
T1-1-04112017-2-4 3.0-4.0 2 ± 2 < 8 < 6 < 2.4 x 10-3 < 8 0.83 ± 0.02 
T1-1-04112017-2-5 4.0-5.0 6 ± 1 < 8 < 6 < 1.8 x 10-3 < 8 0.67 ± 0.01 
T1-1-04112017-2-6 5.0-6.0 4 ± 1 < 8 < 6 < 2.4 x 10-3 < 8 0.57 ± 0.02 
T1-1-04112017-2-7 6.0-7.0 4 ± 1 < 8 < 6 < 6.0 x 10-4 < 8 0.34 ± 0.02 
T1-1-04112017-2-8 7.0-8.0 2 ± 1 < 8 < 6 < 2.1 x 10-3 < 8 0.50 ± 0.01 
T1-1-04112017-2-9 8.0-9.0 2 ± 1 < 8 < 6 < 6.0 x 10-3 < 8 0.90 ± 0.02 
T1-1-04112017-2-10 9.0-10.0 3 ± 1 < 8 < 6 < 3.3 x 10-3 < 8 0.54 ± 0.01 
T1-1-04112017-2-11 10.0-11.0 3 ± 1 < 8 < 6 < 3.9 x 10-3 < 8 0.36 ± 0.02 
T1-1-04112017-2-12 11.0-12.0 4 ± 1 < 8 < 6 < 2.7 x 10-3 < 8 0.68 ± 0.05 
T1-1-04112017-2-13 12.0-13.0 5 ± 1 < 8 < 6 < 4.5 x 10-3 < 8 0.54 ± 0.01 
T1-1-04112017-2-14 13.0-14.0 7 ± 1 < 8 < 6 < 1.8 x 10-3 < 8 0.84 ± 0.01 
T1-1-04112017-2-15 14.0-15.0 3 ± 1 < 8 < 6 < 8.4 x 10-3 < 8 0.65 ± 0.03 
T1-1-04112017-2-16 15.0-16.0 5 ± 1 < 8 < 6 < 3.0 x 10-3 < 8 0.51 ± 0.02 
T1-1-04112017-2-17 16.0-17.0 4 ± 1 < 8 < 6 < 2.7 x 10-3 < 8 1.04 ± 0.05 
T1-1-04112017-2-18 17.0-18.0 4 ± 1 < 8 < 6 < 1.8 x 10-3 < 8 0.52 ± 0.02 
T1-1-04112017-2-19 18.0-19.0 3 ± 2 < 8 < 6 < 4.8 x 10-3 < 8 0.64 ± 0.01 
T1-1-04112017-2-20 19.0-20.0 2 ± 1 6 ± 3 < 6 < 3.6 x 10-3 < 8 0.62 ± 0.01 
T1-1-04112017-2-21 20.0-22.0 3 ± 1 < 8 < 6 < 2.1 x 10-3 < 8 0.76 ± 0.03 
T1-1-04112017-2-22 22.0-24.0 2 ± 1 < 8 < 6 < 3.6 x 10-3 < 8 0.50 ± 0.03 
T1-1-04112017-2-23 24.0-26.0 4 ± 1 < 8 < 6 < 4.5 x 10-3 < 8 0.97 ± 0.04 
T1-1-04112017-2-24 26.0-28.0 3 ± 1 < 8 < 6 < 5.7 x 10-3 < 8 0.54 ± 0.01 
T1-1-04112017-2-25 28.0-31.0 6 ± 1 < 8 < 6 < 2.7 x 10-3 < 8 0.90 ± 0.01 
T1-1-04112017-2-26 31.0-32.0 5 ± 2 < 8 < 6 < 1.8 x 10-3 < 8 0.55 ± 0.03 
T1-1-04112017-2-27 32.0-35.0 2 ± 1 < 8 < 6 < 4.2 x 10-3 < 8 0.59 ± 0.01 
T1-1-04112017-2-28 35.0-37.0 5 ± 1 < 8 < 6 < 2.1 x 10-3 < 8 0.40 ± 0.01 
T1-1-04112017-2-29 37.0-39.0 6 ± 1 < 8 < 6 < 2.1 x 10-3 < 8 0.51 ± 0.01 
T1-1-04112017-2-30 39.0-41.0 5 ± 1 < 8 < 6 < 6.3 x 10-3 < 8 0.70 ± 0.01 
T1-1-04112017-2-31 41.0-43.0 4 ± 1 < 8 < 6 < 2.1 x 10-3 < 8 0.40 ± 0.01 
T1-1-04112017-2-32 43.0-46.0 3 ± 2 < 8 < 6 < 6.3 x 10-3 < 8 0.35 ± 0.03 
T1-1-04112017-2-33 46.0-48.0 3 ± 1 < 8 < 6 < 1.5 x 10-3 < 8 0.337 ± 0.005 
T1-1-04112017-2-34 48.0-50.7 3 ± 1 < 8 < 6 < 5.1 x 10-3 < 8 0.42 ± 0.03 
T1-1-04112017-2-35 50.7-53.5 < 3 < 8 < 6 < 5.4 x 10-3 < 8 0.39 ± 0.01 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 






Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T1-1 core) 











T1-1-04112017-2-1 0.0-1.0 8 ± 3 0.51 ± 0.03 < 15 < 38 22 ± 2 662.5 ± 0.5 
T1-1-04112017-2-2 1.0-2.0 3 ± 3 1.175 ± 0.001 < 15 < 38 14 ± 2 88.7 ± 0.1 
T1-1-04112017-2-3 2.0-3.0 2 ± 2 0.34 ± 0.02 < 15 < 38 14 ± 2 804 ± 1 
T1-1-04112017-2-4 3.0-4.0 4 ± 3 0.39 ± 0.01 < 15 < 38 21 ± 2 191 ± 1 
T1-1-04112017-2-5 4.0-5.0 4 ± 3 0.42 ± 0.01 < 15 < 38 14 ± 2 510 ± 1 
T1-1-04112017-2-6 5.0-6.0 3 ± 3 0.220 ± 0.002 < 15 < 38 14 ± 2 637.5 ± 0.2 
T1-1-04112017-2-7 6.0-7.0 7 ± 3 0.16 ± 0.03 < 15 < 38 22 ± 2 627.1 ± 0.2 
T1-1-04112017-2-8 7.0-8.0 7 ± 3 0.38 ± 0.02 < 15 < 38 25 ± 2 668 ± 2 
T1-1-04112017-2-9 8.0-9.0 4 ± 3 0.41 ± 0.02 < 15 < 38 20 ± 2 829.6 ± 0.5 
T1-1-04112017-2-10 9.0-10.0 3 ± 3 0.36 ± 0.01 < 15 < 38 20 ± 2 699 ± 2 
T1-1-04112017-2-11 10.0-11.0 6 ± 3 0.26 ± 0.01 < 15 < 38 18 ± 2 729 ± 1 
T1-1-04112017-2-12 11.0-12.0 5 ± 3 0.29 ± 0.02 < 15 < 38 20 ± 2 819 ± 2 
T1-1-04112017-2-13 12.0-13.0 5 ± 3 0.344 ± 0.007 < 15 < 38 18 ± 2 882 ± 1 
T1-1-04112017-2-14 13.0-14.0 6 ± 3 0.51 ± 0.01 < 15 < 38 21 ± 2 485 ± 1 
T1-1-04112017-2-15 14.0-15.0 4 ± 3 0.34 ± 0.01 < 15 < 38 18 ± 2 724 ± 1 
T1-1-04112017-2-16 15.0-16.0 5 ± 3 0.29 ± 0.02 < 15 < 38 18 ± 2 684 ± 1 
T1-1-04112017-2-17 16.0-17.0 5 ± 3 0.53 ± 0.02 < 15 < 38 21 ± 2 530 ± 1 
T1-1-04112017-2-18 17.0-18.0 7 ± 3 0.34 ± 0.02 < 15 40 ± 7 24 ± 2 615.0 ± 0.5 
T1-1-04112017-2-19 18.0-19.0 6 ± 3 0.699 ± 0.007 < 15 44 ± 7 26 ± 2 661 ± 2 
T1-1-04112017-2-20 19.0-20.0 9 ± 2 0.67 ± 0.02 < 15 49 ± 7 28 ± 2 616.8 ± 0.5 
T1-1-04112017-2-21 20.0-22.0 6 ± 3 0.36 ± 0.02 < 15 31 ± 7 20 ± 2 540 ± 1 
T1-1-04112017-2-22 22.0-24.0 7 ± 2 0.99 ± 0.02 < 15 43 ± 7 26 ± 2 447 ± 1 
T1-1-04112017-2-23 24.0-26.0 9 ± 2 0.78 ± 0.01 < 15 44 ± 7 26 ± 2 584.7 ± 0.2 
T1-1-04112017-2-24 26.0-28.0 4 ± 3 0.50 ± 0.02 < 15 < 38 20 ± 2 502 ± 1 
T1-1-04112017-2-25 28.0-31.0 4 ± 3 0.30 ± 0.03 < 15 < 38 7 ± 2 542 ± 1 
T1-1-04112017-2-26 31.0-32.0 7 ± 3 0.19 ± 0.01 < 15 < 38 19 ± 2 507 ± 1 
T1-1-04112017-2-27 32.0-35.0 4 ± 3 0.699 ± 0.005 < 15 < 38 14 ± 2 529 ± 1 
T1-1-04112017-2-28 35.0-37.0 6 ± 3 0.234 ± 0.005 < 15 < 38 22 ± 2 541.8 ± 0.5 
T1-1-04112017-2-29 37.0-39.0 9 ± 2 0.53 ± 0.03 < 15 40 ± 7 18 ± 2 554.2 ± 0.5 
T1-1-04112017-2-30 39.0-41.0 10 ± 2 0.475 ± 0.005 < 15 45 ± 7 22 ± 2 502 ± 2 
T1-1-04112017-2-31 41.0-43.0 12 ± 2 0.542 ± 0.002 < 15 49 ± 7 26 ± 2 545 ± 2 
T1-1-04112017-2-32 43.0-46.0 9 ± 3 0.19 ± 0.02 < 15 43 ± 7 31 ± 2 582 ± 1 
T1-1-04112017-2-33 46.0-48.0 6 ± 3 0.36 ± 0.01 < 15 < 38 24 ± 2 502.1 ± 0.5 
T1-1-04112017-2-34 48.0-50.7 6 ± 3 0.63 ± 0.01 < 15 45 ± 7 22 ± 2 512.2 ± 0.5 
T1-1-04112017-2-35 50.7-53.5 11 ± 2 0.50 ± 0.02 < 15 63 ± 7 33 ± 2 601.8 ± 0.2 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 






Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 






La (ICPMS) Ce (ICPMS) Nd (ICPMS) 
W 
(XRF) 
T1-1-04112017-2-1 0.0-1.0 670 ± 10 17.61 ± 0.07 36.2 ± 0.1 15.4 ± 0.3 < 50 
T1-1-04112017-2-2 1.0-2.0 620 ± 10 0.35 ± 0.02 0.86 ± 0.02 0.29 ± 0.01 < 50 
T1-1-04112017-2-3 2.0-3.0 620 ± 10 25.6 ± 0.1 54.1 ± 0.5 22.1 ± 0.3 < 50 
T1-1-04112017-2-4 3.0-4.0 670 ± 10 0.595 ± 0.002 1.05 ± 0.02 0.52 ± 0.04 < 50 
T1-1-04112017-2-5 4.0-5.0 650 ± 10 11.14 ± 0.07 24.5 ± 0.1 10.44 ± 0.05 < 50 
T1-1-04112017-2-6 5.0-6.0 590 ± 10 17.86 ± 0.02 35.9 ± 0.1 14.8 ± 0.2 < 50 
T1-1-04112017-2-7 6.0-7.0 650 ± 10 14.88 ± 0.07 30.7 ± 0.3 14.5 ± 0.3 < 50 
T1-1-04112017-2-8 7.0-8.0 690 ± 10 12.8 ± 0.1 24.3 ± 0.4 10.97 ± 0.05 < 50 
T1-1-04112017-2-9 8.0-9.0 670 ± 10 17.66 ± 0.08 74 ± 2 14.7 ± 0.2 < 50 
T1-1-04112017-2-10 9.0-10.0 660 ± 10 13.22 ± 0.05 25.1 ± 0.2 11.0 ± 0.1 < 50 
T1-1-04112017-2-11 10.0-11.0 630 ± 10 14.8 ± 0.07 28.6 ± 0.2 12.89 ± 0.09 < 50 
T1-1-04112017-2-12 11.0-12.0 680 ± 10 18.1 ± 0.2 69 ± 1 15.4 ± 0.1 < 50 
T1-1-04112017-2-13 12.0-13.0 690 ± 10 18.7 ± 0.1 35.2 ± 0.1 15.6 ± 0.1 < 50 
T1-1-04112017-2-14 13.0-14.0 700 ± 10 13.11 ± 0.07 49.8 ± 0.6 11.7 ± 0.2 < 50 
T1-1-04112017-2-15 14.0-15.0 640 ± 10 17.68 ± 0.08 36.7 ± 0.4 14.9 ± 0.3 < 50 
T1-1-04112017-2-16 15.0-16.0 640 ± 10 20.4 ± 0.2 41.1 ± 0.5 16.9 ± 0.1 < 50 
T1-1-04112017-2-17 16.0-17.0 680 ± 10 10.98 ± 0.05 21.2 ± 0.5 9.0 ± 0.1 < 50 
T1-1-04112017-2-18 17.0-18.0 660 ± 10 14.7 ± 0.1 66 ± 1 13.6 ± 0.1 < 50 
T1-1-04112017-2-19 18.0-19.0 640 ± 10 14.76 ± 0.01 27.7 ± 0.3 13.1 ± 0.2 < 50 
T1-1-04112017-2-20 19.0-20.0 640 ± 10 11.0 ± 0.1 20.9 ± 0.07 9.4 ± 0.2 < 50 
T1-1-04112017-2-21 20.0-22.0 640 ± 10 32.2 ± 0.4 68.8 ± 0.3 23.6 ± 0.1 < 50 
T1-1-04112017-2-22 22.0-24.0 580 ± 10 11.61 ± 0.05 24.9 ± 0.2 9.10 ± 0.01 < 50 
T1-1-04112017-2-23 24.0-26.0 610 ± 10 15.6 ± 0.1 31.9 ± 0.4 12.7 ± 0.3 < 50 
T1-1-04112017-2-24 26.0-28.0 600 ± 10 16.6 ± 0.1 35.9 ± 0.1 13.9 ± 0.2 < 50 
T1-1-04112017-2-25 28.0-31.0 550 ± 10 41.9 ± 0.2 89.3 ± 0.4 29.7 ± 0.2 < 50 
T1-1-04112017-2-26 31.0-32.0 590 ± 20 21.1 ± 0.1 45.9 ± 0.6 16.95 ± 0.07 < 50 
T1-1-04112017-2-27 32.0-35.0 540 ± 10 21.5 ± 0.1 48.0 ± 0.7 15.8 ± 0.3 < 50 
T1-1-04112017-2-28 35.0-37.0 530 ± 10 14.37 ± 0.09 32.0 ± 0.2 12.06 ± 0.07 < 50 
T1-1-04112017-2-29 37.0-39.0 620 ± 10 14.64 ± 0.06 32.8 ± 0.2 12.8 ± 0.2 < 50 
T1-1-04112017-2-30 39.0-41.0 630 ± 10 17.60 ± 0.09 41.6 ± 0.1 14 ± 0.2 < 50 
T1-1-04112017-2-31 41.0-43.0 640 ± 10 10.8 ± 0.1 22.01 ± 0.07 8.7 ± 0.3 < 50 
T1-1-04112017-2-32 43.0-46.0 650 ± 10 13.19 ± 0.05 26.3 ± 0.2 10.4 ± 0.1 < 50 
T1-1-04112017-2-33 46.0-48.0 610 ± 10 12.17 ± 0.05 24.7 ± 0.1 9.0 ± 0.1 < 50 
T1-1-04112017-2-34 48.0-50.7 620 ± 10 13.2 ± 0.1 28.9 ± 0.4 11.13 ± 0.03 < 50 
T1-1-04112017-2-35 50.7-53.5 720 ± 10 15.65 ± 0.07 31.0 ± 0.2 11.3 ± 0.2 < 50 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 






Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% 












T1-1-04112017-2-1 0.0-1.0 < 2.1 x 10-3 < 15 < 8 13.1 ± 0.1 18 ± 2 
T1-1-04112017-2-2 1.0-2.0 < 6.0 x 10-4 < 15 < 8 11.5 ± 0.06 11 ± 2 
T1-1-04112017-2-3 2.0-3.0 < 3.0 x 10-4 < 15 < 8 13.46 ± 0.07 14 ± 2 
T1-1-04112017-2-4 3.0-4.0 < 6.0 x 10-4 < 15 < 8 12.68 ± 0.09 12 ± 2 
T1-1-04112017-2-5 4.0-5.0 < 1.5 x 10-3 < 15 < 8 11.68 ± 0.06 13 ± 2 
T1-1-04112017-2-6 5.0-6.0 < 9.0 x 10-4 < 15 < 8 11.0 ± 0.1 11 ± 2 
T1-1-04112017-2-7 6.0-7.0 < 1.2 x 10-3 < 15 < 8 8.61 ± 0.04 16 ± 2 
T1-1-04112017-2-8 7.0-8.0 < 2.1 x 10-3 < 15 < 8 12.62 ± 0.02 14 ± 2 
T1-1-04112017-2-9 8.0-9.0 < 1.2 x 10-3 < 15 < 8 13.46 ± 0.09 13 ± 2 
T1-1-04112017-2-10 9.0-10.0 < 1.5 x 10-3 < 15 < 8 11.72 ± 0.03 13 ± 2 
T1-1-04112017-2-11 10.0-11.0 < 2.7 x 10-3 < 15 < 8 11.29 ± 0.08 14 ± 2 
T1-1-04112017-2-12 11.0-12.0 < 3.0 x 10-4 < 15 < 8 15.2 ± 0.2 13 ± 2 
T1-1-04112017-2-13 12.0-13.0 < 1.2 x 10-3 < 15 < 8 13.69 ± 0.06 19 ± 2 
T1-1-04112017-2-14 13.0-14.0 < 1.2 x 10-3 < 15 < 8 13.78 ± 0.06 13 ± 2 
T1-1-04112017-2-15 14.0-15.0 < 3.0 x 10-4 < 15 < 8 12.8 ± 0.1 14 ± 2 
T1-1-04112017-2-16 15.0-16.0 < 9.0 x 10-4 < 15 < 8 12.4 ± 0.1 15 ± 2 
T1-1-04112017-2-17 16.0-17.0 < 9.0 x 10-4 < 15 < 8 11.8 ± 0.1 14 ± 2 
T1-1-04112017-2-18 17.0-18.0 < 1.2 x 10-3 < 15 < 8 14.9 ± 0.1 15 ± 2 
T1-1-04112017-2-19 18.0-19.0 < 2.1 x 10-3 < 15 < 8 11.61 ± 0.09 11 ± 2 
T1-1-04112017-2-20 19.0-20.0 < 1.8 x 10-3 < 15 < 8 9.8 ± 0.1 12 ± 2 
T1-1-04112017-2-21 20.0-22.0 < 9.0 x 10-4 < 15 < 8 12.79 ± 0.02 15 ± 2 
T1-1-04112017-2-22 22.0-24.0 < 9.0 x 10-4 < 15 < 8 7.53 ± 0.08 9 ± 2 
T1-1-04112017-2-23 24.0-26.0 < 6.0 x 10-4 < 15 < 8 10.63 ± 0.08 12 ± 2 
T1-1-04112017-2-24 26.0-28.0 < 6.0 x 10-4 < 15 < 8 9.71 ± 0.08 11 ± 2 
T1-1-04112017-2-25 28.0-31.0 < 1.5 x 10-3 < 15 < 8 13.17 ± 0.04 14 ± 2 
T1-1-04112017-2-26 31.0-32.0 < 1.2 x 10-3 < 15 < 8 12.6 ± 0.1 13 ± 2 
T1-1-04112017-2-27 32.0-35.0 < 9.0 x 10-4 < 15 < 8 10.77 ± 0.08 12 ± 2 
T1-1-04112017-2-28 35.0-37.0 < 1.2 x 10-3 < 15 < 8 10.99 ± 0.08 16 ± 2 
T1-1-04112017-2-29 37.0-39.0 < 1.5 x 10-3 < 15 < 8 10.77 ± 0.04 12 ± 2 
T1-1-04112017-2-30 39.0-41.0 < 1.5 x 10-3 < 15 < 8 10.7 ± 0.1 12 ± 2 
T1-1-04112017-2-31 41.0-43.0 < 6.0 x 10-4 < 15 < 8 9.97 ± 0.03 11 ± 2 
T1-1-04112017-2-32 43.0-46.0 < 9.0 x 10-4 < 15 < 8 10.64 ± 0.07 13 ± 2 
T1-1-04112017-2-33 46.0-48.0 < 1.5 x 10-3 < 15 < 8 10.17 ± 0.06 11 ± 2 
T1-1-04112017-2-34 48.0-50.7 < 1.2 x 10-3 < 15 < 8 10.54 ± 0.09 12 ± 2 
T1-1-04112017-2-35 50.7-53.5 < 9.0 x 10-4 < 15 < 8 10.08 ± 0.08 12 ± 2 








Table 41 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle 
point of the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 










T1-1-04112017-2-1 0.0-1.0 4.63 ± 0.03 6 ± 1 1.57 ± 0.02 6 ± 2 
T1-1-04112017-2-2 1.0-2.0 0.06 ± 0.01 7 ± 1 1.65 ± 0.02 4 ± 2 
T1-1-04112017-2-3 2.0-3.0 5.84 ± 0.04 6 ± 1 1.51 ± 0.02 4 ± 3 
T1-1-04112017-2-4 3.0-4.0 0.054 ± 0.002 6 ± 1 1.743 ± 0.007 6 ± 2 
T1-1-04112017-2-5 4.0-5.0 0.876 ± 0.007 5 ± 1 1.347 ± 0.005 7 ± 2 
T1-1-04112017-2-6 5.0-6.0 4.209 ± 0.005 7 ± 1 1.23 ± 0.02 4 ± 2 
T1-1-04112017-2-7 6.0-7.0 0.232 ± 0.002 9 ± 1 1.016 ± 0.005 5 ± 2 
T1-1-04112017-2-8 7.0-8.0 2.83 ± 0.02 5 ± 1 1.296 ± 0.008 7 ± 2 
T1-1-04112017-2-9 8.0-9.0 4.20 ± 0.02 6 ± 1 1.40 ± 0.02 5 ± 2 
T1-1-04112017-2-10 9.0-10.0 2.48 ± 0.02 5 ± 1 1.331 ± 0.007 5 ± 2 
T1-1-04112017-2-11 10.0-11.0 3.50 ± 0.02 5 ± 1 1.24 ± 0.01 4 ± 3 
T1-1-04112017-2-12 11.0-12.0 4.54 ± 0.06 6 ± 1 1.63 ± 0.02 3 ± 3 
T1-1-04112017-2-13 12.0-13.0 4.72 ± 0.03 5 ± 1 1.634 ± 0.002 5 ± 2 
T1-1-04112017-2-14 13.0-14.0 2.47 ± 0.02 5 ± 1 1.436 ± 0.005 4 ± 3 
T1-1-04112017-2-15 14.0-15.0 4.36 ± 0.02 5 ± 1 1.42 ± 0.01 5 ± 2 
T1-1-04112017-2-16 15.0-16.0 5.01 ± 0.03 5 ± 1 1.44 ± 0.02 4 ± 3 
T1-1-04112017-2-17 16.0-17.0 1.06 ± 0.01 5 ± 1 1.275 ± 0.005 2 ± 2 
T1-1-04112017-2-18 17.0-18.0 4.175 ± 0.005 7 ± 1 1.42 ± 0.01 3 ± 3 
T1-1-04112017-2-19 18.0-19.0 3.98 ± 0.01 6 ± 1 1.39 ± 0.02 4 ± 3 
T1-1-04112017-2-20 19.0-20.0 2.65 ± 0.02 5 ± 1 1.04 ± 0.01 4 ± 2 
T1-1-04112017-2-21 20.0-22.0 4.78 ± 0.01 8 ± 1 1.332 ± 0.002 5 ± 2 
T1-1-04112017-2-22 22.0-24.0 2.63 ± 0.02 3 ± 1 0.76 ± 0.02 4 ± 2 
T1-1-04112017-2-23 24.0-26.0 2.95 ± 0.03 6 ± 1 1.18 ± 0.01 4 ± 3 
T1-1-04112017-2-24 26.0-28.0 4.15 ± 0.01 4 ± 1 0.94 ± 0.02 4 ± 3 
T1-1-04112017-2-25 28.0-31.0 7.23 ± 0.04 10 ± 1 1.30 ± 0.02 7 ± 2 
T1-1-04112017-2-26 31.0-32.0 4.18 ± 0.05 13 ± 1 1.32 ± 0.01 4 ± 3 
T1-1-04112017-2-27 32.0-35.0 4.42 ± 0.04 6 ± 1 1.233 ± 0.007 3 ± 2 
T1-1-04112017-2-28 35.0-37.0 3.54 ± 0.01 6 ± 1 1.17 ± 0.01 3 ± 3 
T1-1-04112017-2-29 37.0-39.0 4.09 ± 0.04 5 ± 1 1.273 ± 0.007 4 ± 3 
T1-1-04112017-2-30 39.0-41.0 4.24 ± 0.02 5 ± 1 1.28 ± 0.01 4 ± 3 
T1-1-04112017-2-31 41.0-43.0 2.51 ± 0.01 5 ± 1 1.01 ± 0.01 4 ± 3 
T1-1-04112017-2-32 43.0-46.0 3.47 ± 0.04 6 ± 1 1.09 ± 0.02 4 ± 2 
T1-1-04112017-2-33 46.0-48.0 2.40 ± 0.02 5 ± 1 1.003 ± 0.03 4 ± 2 
T1-1-04112017-2-34 48.0-50.7 2.98 ± 0.01 5 ± 1 1.17 ± 0.01 4 ± 2 
T1-1-04112017-2-35 50.7-53.5 3.25 ± 0.06 4 ± 1 1.21 ± 0.01 3 ± 3 
T1-1 is the soil core collected at the middle point of the transect on the east side of Crawdad 
Cove Road 







Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




Li (ICP) B (ICP) Na (ICP) Mg (ICP) 
T1-2-05152017-1-1 0.0-1.0 19.5 ± 0.1 152.6 ± 0.7 3390 ± 30 15800 ± 100 
T1-2-05152017-1-2 1.0-2.0 17.1 ± 0.0 425 ± 2 3100 ± 20 11400 ± 100 
T1-2-05152017-1-3 2.0-3.0 16.76 ± 0.05 1289 ± 2 2400 ± 100 11320 ± 10 
T1-2-05152017-1-4 3.0-4.0 17.1 ± 0.2 551 ± 2 4100 ± 100 11500 ± 100 
T1-2-05152017-1-5 4.0-5.0 18.04 ± 0.07 1350 ± 10 6000 ± 100 11900 ± 100 
T1-2-05152017-1-6 5.0-6.0 17.08 ± 0.02 1170 ± 10 3000 ± 100 12200 ± 100 
T1-2-05152017-1-7 6.0-7.0 21.7 ± 0.2 1056 ± 1 3300 ± 30 12010 ± 50 
T1-2-05152017-1-8 7.0-8.0 24.4 ± 0.3 1520 ± 10 6200 ± 100 13300 ± 100 
T1-2-05152017-1-9 8.0-9.0 20.6 ± 0.2 1030 ± 10 5800 ± 100 12000 ± 100 
T1-2-05152017-1-10 9.0-11.0 20.0 ± 0.2 700 ± 10 4500 ± 100 11100 ± 100 
T1-2-05152017-1-11 11.0-12.0 19.1 ± 0.4 1075 ± 2 5500 ± 100 10700 ± 100 
T1-2-05152017-1-12 12.0-13.0 21.8 ± 0.1 1110 ± 10 7700 ± 100 12200 ± 100 
T1-2-05152017-1-13 13.0-14.5 28.49 ± 0.05 827 ± 4 7700 ± 100 16300 ± 100 
T1-2-05152017-1-14 14.5-15.0 29.0 ± 0.2 630 ± 10 4100 ± 20 16900 ± 200 
T1-2-05152017-1-15 15.0-16.0 21.59 ± 0.07 1310 ± 3 8300 ± 100 11370 ± 30 
T1-2-05152017-1-16 16.0-17.5 22.8 ± 0.7 1800 ± 10 7900 ± 100 11700 ± 200 
T1-2-05152017-1-17 17.5-19.0 25.5 ± 0.7 1500 ± 20 6800 ± 100 13500 ± 200 
T1-2-05152017-1-18 19.0-20.0 25.5 ± 0.4 1770 ± 10 9000 ± 100 13500 ± 100 
T1-2-05152017-1-19 20.0-21.0 27.0 ± 0.2 1334 ± 4 5800 ± 40 12700 ± 100 
T1-2-05152017-1-20 21.0-23.0 24.02 ± 0.05 2700 ± 10 2450 ± 20 12000 ± 40 
T1-2-05152017-1-21 23.0-25.0 25 ± 2 2060 ± 20 3520 ± 30 11800 ± 30 
T1-2-05152017-1-22 25.0-27.0 25.9 ± 0.3 1870 ± 10 4200 ± 100 13000 ± 100 
T1-2-05152017-1-23 27.0-29.0 29 ± 1 1900 ± 60 3900 ± 100 14600 ± 400 
T1-2-05152017-1-24 29.0-31.0 32.2 ± 0.5 3650 ± 10 3170 ± 40 16300 ± 100 
T1-2-05152017-1-25 31.0-33.0 24.5 ± 0.3 2020 ± 10 4400 ± 100 14400 ± 100 
T1-2-05152017-1-26 33.0-35.0 20.5 ± 0.1 1880 ± 10 5100 ± 100 12800 ± 100 
T1-2-05152017-1-27 35.0-37.0 21.1 ± 0.2 2192 ± 5 6300 ± 100 15100 ± 100 
T1-2-05152017-1-28 37.0-39.0 27.5 ± 0.6 2550 ± 20 1820 ± 10 16200 ± 200 
T1-2-05152017-1-29 39.0-41.0 28.0 ± 0.4 742 ± 4 5270 ± 40 14600 ± 100 
T1-2-05152017-1-30 41.0-43.0 27.2 ± 0.5 1350 ± 10 2600 ± 50 14400 ± 100 
T1-2-05152017-1-31 43.0-45.0 29 ± 2 1479 ± 4 3600 ± 100 14900 ± 100 
T1-2-05152017-1-32 45.0-47.0 26.0 ± 0.7 1410 ± 10 4500 ± 10 14300 ± 200 
T1-2-05152017-1-33 47.0-49.0 24.8 ± 0.4 1304 ± 5 4300 ± 200 14100 ± 100 
T1-2-05152017-1-34 49.0-51.0 25.2 ± 0.4 1565 ± 4 8750 ± 40 13700 ± 100 
T1-2-05152017-1-35 51.0-53.0 22.5 ± 0.2 627.4 ± 0.5 8600 ± 100 13150 ± 40 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 




Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




Al (ICP) Si* (ICP) S** (XRF) K (ICP) 
T1-2-05152017-1-1 0.0-1.0 14400 ± 100 31400 ± 100 300 ± 100 3860 ± 20 
T1-2-05152017-1-2 1.0-2.0 12690 ± 40 43500 ± 200 < 150 3600 ± 20 
T1-2-05152017-1-3 2.0-3.0 9800 ± 200 114900 ± 100 < 150 2700 ± 100 
T1-2-05152017-1-4 3.0-4.0 15800 ± 300 62300 ± 300 < 150 4400 ± 100 
T1-2-05152017-1-5 4.0-5.0 22300 ± 200 120000 ± 1000 < 150 6600 ± 100 
T1-2-05152017-1-6 5.0-6.0 11600 ± 200 109000 ± 1000 < 150 3400 ± 100 
T1-2-05152017-1-7 6.0-7.0 12280 ± 30 108400 ± 300 < 150 3670 ± 20 
T1-2-05152017-1-8 7.0-8.0 23500 ± 300 13300 ± 1000 < 150 6700 ± 100 
T1-2-05152017-1-9 8.0-9.0 21800 ± 200 92000 ± 1000 < 150 6200 ± 100 
T1-2-05152017-1-10 9.0-11.0 17000 ± 200 69000 ± 1000 < 150 4600 ± 100 
T1-2-05152017-1-11 11.0-12.0 20700 ± 200 99000 ± 200 < 150 5500 ± 50 
T1-2-05152017-1-12 12.0-13.0 28500 ± 200 102000 ± 1000 < 150 7600 ± 100 
T1-2-05152017-1-13 13.0-14.5 29700 ± 200 75200 ± 400 < 150 8100 ± 100 
T1-2-05152017-1-14 14.5-15.0 15200 ± 100 67000 ± 1000 < 150 4600 ± 20 
T1-2-05152017-1-15 15.0-16.0 31000 ± 200 113000 ± 300 < 150 8800 ± 100 
T1-2-05152017-1-16 16.0-17.5 28700 ± 100 132000 ± 1000 < 150 8300 ± 100 
T1-2-05152017-1-17 17.5-19.0 24400 ± 300 134000 ± 2000 200 ± 100 7400 ± 100 
T1-2-05152017-1-18 19.0-20.0 33200 ± 400 139000 ± 1000 < 150 9200 ± 100 
T1-2-05152017-1-19 20.0-21.0 21300 ± 100 124000 ± 400 < 150 6400 ± 50 
T1-2-05152017-1-20 21.0-23.0 8500 ± 50 147000 ± 1000 < 150 2920 ± 30 
T1-2-05152017-1-21 23.0-25.0 13000 ± 100 141000 ± 1000 < 150 4000 ± 20 
T1-2-05152017-1-22 25.0-27.0 14800 ± 100 132000 ± 1000 < 150 5000 ± 100 
T1-2-05152017-1-23 27.0-29.0 14900 ± 200 145000 ± 5000 200 ± 100 4800 ± 100 
T1-2-05152017-1-24 29.0-31.0 10200 ± 100 152000 ± 1000 < 150 4500 ± 100 
T1-2-05152017-1-25 31.0-33.0 16500 ± 300 141700 ± 500 < 150 5200 ± 100 
T1-2-05152017-1-26 33.0-35.0 18900 ± 200 124200 ± 500 < 150 5700 ± 100 
T1-2-05152017-1-27 35.0-37.0 23300 ± 200 128500 ± 500 < 150 6550 ± 50 
T1-2-05152017-1-28 37.0-39.0 7020 ± 40 144000 ± 1000 < 150 2360 ± 20 
T1-2-05152017-1-29 39.0-41.0 20400 ± 100 76000 ± 1000 < 150 6520 ± 50 
T1-2-05152017-1-30 41.0-43.0 10900 ± 300 121000 ± 1000 < 150 3400 ± 100 
T1-2-05152017-1-31 43.0-45.0 14700 ± 300 135000 ± 1000 200 ± 100 4600 ± 100 
T1-2-05152017-1-32 45.0-47.0 17270 ± 10 123000 ± 1000 200 ± 100 5870 ± 10 
T1-2-05152017-1-33 47.0-49.0 19100 ± 800 119000 ± 1000 < 150 3500 ± 200 
T1-2-05152017-1-34 49.0-51.0 36200 ± 100 167000 ± 1000 < 150 7223 ± 3 
T1-2-05152017-1-35 51.0-53.0 35700 ± 300 66700 ± 100 < 150 7070 ± 10 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 
1% = 10,000 ppm 
* = Silicon residuals left after digestion in acids thus most Si was evaporated during HF step 





Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




K** (XRF) Ca (ICP) Ca** (XRF) Sc (ICPMS) 
T1-2-05152017-1-1 0.0-1.0 14200 ± 100 11730 ± 40 24900 ± 100 4.11 ± 0.07 
T1-2-05152017-1-2 1.0-2.0 11900 ± 100 10070 ± 40 25900 ± 100 3.09 ± 0.09 
T1-2-05152017-1-3 2.0-3.0 13300 ± 100 7000 ± 100 21200 ± 100 3.13 ± 0.07 
T1-2-05152017-1-4 3.0-4.0 14400 ± 100 10500 ± 100 20200 ± 100 2.84 ± 0.01 
T1-2-05152017-1-5 4.0-5.0 12300 ± 100 13830 ± 30 19600 ± 100 3.27 ± 0.06 
T1-2-05152017-1-6 5.0-6.0 13200 ± 100 7190 ± 40 18700 ± 100 3.27 ± 0.05 
T1-2-05152017-1-7 6.0-7.0 11900 ± 100 7700 ± 100 21900 ± 100 3.97 ± 0.02 
T1-2-05152017-1-8 7.0-8.0 11900 ± 100 14550 ± 30 16500 ± 100 4.3 ± 0.1 
T1-2-05152017-1-9 8.0-9.0 11800 ± 100 12900 ± 20 14900 ± 100 2.18 ± 0.06 
T1-2-05152017-1-10 9.0-11.0 11100 ± 100 9820 ± 50 21200 ± 100 2.67 ± 0.03 
T1-2-05152017-1-11 11.0-12.0 8900 ± 100 12200 ± 100 12300 ± 100 2.85 ± 0.08 
T1-2-05152017-1-12 12.0-13.0 11000 ± 100 14940 ± 50 23100 ± 100 2.85 ± 0.07 
T1-2-05152017-1-13 13.0-14.5 10500 ± 100 30200 ± 100 18100 ± 100 2.49 ± 0.06 
T1-2-05152017-1-14 14.5-15.0 11000 ± 100 17000 ± 100 15100 ± 100 2.78 ± 0.07 
T1-2-05152017-1-15 15.0-16.0 12300 ± 100 18120 ± 40 21400 ± 100 2.86 ± 0.03 
T1-2-05152017-1-16 16.0-17.5 14100 ± 100 17150 ± 40 20500 ± 100 3.17 ± 0.06 
T1-2-05152017-1-17 17.5-19.0 13400 ± 100 13520 ± 40 36400 ± 100 2.86 ± 0.05 
T1-2-05152017-1-18 19.0-20.0 13000 ± 100 18280 ± 30 18800 ± 100 2.91 ± 0.07 
T1-2-05152017-1-19 20.0-21.0 12100 ± 100 11900 ± 100 21100 ± 100 2.48 ± 0.02 
T1-2-05152017-1-20 21.0-23.0 11000 ± 100 4630 ± 10 26800 ± 100 3.15 ± 0.06 
T1-2-05152017-1-21 23.0-25.0 13300 ± 100 7200 ± 10 22600 ± 100 3.86 ± 0.09 
T1-2-05152017-1-22 25.0-27.0 14500 ± 100 8400 ± 40 23600 ± 100 3.111 ± 0.002 
T1-2-05152017-1-23 27.0-29.0 14500 ± 100 10370 ± 40 14900 ± 100 3.845 ± 0.005 
T1-2-05152017-1-24 29.0-31.0 13300 ± 100 6800 ± 20 28900 ± 100 4.17 ± 0.04 
T1-2-05152017-1-25 31.0-33.0 14100 ± 100 12950 ± 50 24900 ± 100 3.6 ± 0.1 
T1-2-05152017-1-26 33.0-35.0 12200 ± 100 15900 ± 100 24900 ± 100 3.90 ± 0.08 
T1-2-05152017-1-27 35.0-37.0 12000 ± 100 19720 ± 40 22700 ± 100 4.16 ± 0.01 
T1-2-05152017-1-28 37.0-39.0 15200 ± 100 5220 ± 40 19100 ± 100 3.78 ± 0.02 
T1-2-05152017-1-29 39.0-41.0 13300 ± 100 12420 ± 40 18900 ± 100 3.42 ± 0.01 
T1-2-05152017-1-30 41.0-43.0 13400 ± 100 6100 ± 100 23400 ± 100 4.02 ± 0.02 
T1-2-05152017-1-31 43.0-45.0 13900 ± 100 7900 ± 200 20700 ± 100 4.03 ± 0.09 
T1-2-05152017-1-32 45.0-47.0 13800 ± 100 9620 ± 20 18200 ± 100 3.77 ± 0.06 
T1-2-05152017-1-33 47.0-49.0 13700 ± 100 9700 ± 300 20600 ± 100 3.48 ± 0.08 
T1-2-05152017-1-34 49.0-51.0 14800 ± 100 17970 ± 10 19000 ± 100 2.45 ± 0.05 
T1-2-05152017-1-35 51.0-53.0 13400 ± 100 18000 ± 200 26100 ± 100 3.23 ± 0.06 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 
1% = 10,000 ppm 





Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 












T1-2-05152017-1-1 0.0-1.0 30 ± 20 1594 ± 3 1500 ± 20 45 ± 7 18.9 ± 0.1 
T1-2-05152017-1-2 1.0-2.0 < 22 865 ± 2 1280 ± 20 34 ± 6 12.8 ± 0.4 
T1-2-05152017-1-3 2.0-3.0 < 22 862 ± 1 1010 ± 20 26 ± 6 12.2 ± 0.6 
T1-2-05152017-1-4 3.0-4.0 < 22 840 ± 2 750 ± 20 18 ± 6 10.5 ± 0.1 
T1-2-05152017-1-5 4.0-5.0 < 22 871 ± 4 760 ± 20 22 ± 5 10.8 ± 0.1 
T1-2-05152017-1-6 5.0-6.0 < 22 1009 ± 4 780 ± 20 18 ± 6 12.6 ± 0.1 
T1-2-05152017-1-7 6.0-7.0 < 22 1031 ± 1 940 ± 20 21 ± 7 14.1 ± 0.1 
T1-2-05152017-1-8 7.0-8.0 < 22 1121 ± 3 1050 ± 20 23 ± 6 13.0 ± 0.2 
T1-2-05152017-1-9 8.0-9.0 < 22 1060 ± 10 1100 ± 20 31 ± 6 8.7 ± 0.1 
T1-2-05152017-1-10 9.0-11.0 < 22 1020 ± 10 600 ± 20 16 ± 6 8.1 ± 0.1 
T1-2-05152017-1-11 11.0-12.0 < 22 920 ± 10 600 ± 20 22 ± 5 9.5 ± 0.1 
T1-2-05152017-1-12 12.0-13.0 < 22 1160 ± 20 660 ± 20 20 ± 6 8.2 ± 0.1 
T1-2-05152017-1-13 13.0-14.5 < 22 992 ± 4 730 ± 20 22 ± 5 6.7 ± 0.1 
T1-2-05152017-1-14 14.5-15.0 < 22 950 ± 10 610 ± 20 10 ± 7 6.9 ± 0.1 
T1-2-05152017-1-15 15.0-16.0 40 ± 10 930 ± 2 580 ± 20 15 ± 6 6.4 ± 0.1 
T1-2-05152017-1-16 16.0-17.5 < 22 932 ± 4 670 ± 20 24 ± 6 6.2 ± 0.1 
T1-2-05152017-1-17 17.5-19.0 60 ± 20 1170 ± 10 970 ± 20 28 ± 6 7.6 ± 0.1 
T1-2-05152017-1-18 19.0-20.0 < 22 1098 ± 5 710 ± 20 9 ± 7 6.8 ± 0.1 
T1-2-05152017-1-19 20.0-21.0 30 ± 10 1004 ± 1 720 ± 20 15 ± 7 5.5 ± 0.1 
T1-2-05152017-1-20 21.0-23.0 40 ± 10 935 ± 3 830 ± 20 26 ± 5 5.8 ± 0.1 
T1-2-05152017-1-21 23.0-25.0 50 ± 10 900 ± 10 1180 ± 20 34 ± 6 7.7 ± 0.2 
T1-2-05152017-1-22 25.0-27.0 30 ± 20 1039 ± 3 710 ± 20 20 ± 6 6.4 ± 0.1 
T1-2-05152017-1-23 27.0-29.0 20 ± 10 1050 ± 20 950 ± 20 22 ± 7 8.4 ± 0.1 
T1-2-05152017-1-24 29.0-31.0 < 22 1140 ± 3 960 ± 20 28 ± 6 9.84 ± 0.03 
T1-2-05152017-1-25 31.0-33.0 < 22 1232 ± 2 860 ± 20 29 ± 6 11.5 ± 0.1 
T1-2-05152017-1-26 33.0-35.0 < 22 1230 ± 10 1400 ± 20 33 ± 6 9.9 ± 0.1 
T1-2-05152017-1-27 35.0-37.0 < 22 1842 ± 4 860 ± 20 17 ± 6 12.7 ± 0.1 
T1-2-05152017-1-28 37.0-39.0 < 22 1610 ± 10 730 ± 20 19 ± 7 10.0 ± 0.1 
T1-2-05152017-1-29 39.0-41.0 40 ± 10 915 ± 2 1070 ± 20 31 ± 6 10.0 ± 0.1 
T1-2-05152017-1-30 41.0-43.0 40 ± 20 895 ± 1 1190 ± 20 29 ± 6 10.1 ± 0.3 
T1-2-05152017-1-31 43.0-45.0 30 ± 10 869 ± 2 870 ± 20 24 ± 6 10.0 ± 0.4 
T1-2-05152017-1-32 45.0-47.0 < 22 820 ± 3 1000 ± 20 24 ± 6 8.5 ± 0.1 
T1-2-05152017-1-33 47.0-49.0 30 ± 20 792 ± 2 960 ± 20 31 ± 6 7.96 ± 0.01 
T1-2-05152017-1-34 49.0-51.0 < 22 805 ± 2 900 ± 20 19 ± 7 5.9 ± 0.0 
T1-2-05152017-1-35 51.0-53.0 40 ± 20 722 ± 2 880 ± 20 20 ± 7 7.644 ± 0.007 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 






Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 










Fe (ICP) Fe (XRF) 
T1-2-05152017-1-1 0.0-1.0 24 ± 4 179 ± 1 340 ± 20 7370 ± 40 8140 ± 50 
T1-2-05152017-1-2 1.0-2.0 19 ± 3 187 ± 4 210 ± 20 3620 ± 30 6580 ± 50 
T1-2-05152017-1-3 2.0-3.0 14 ± 3 143 ± 2 200 ± 20 2900 ± 100 6190 ± 50 
T1-2-05152017-1-4 3.0-4.0 16 ± 3 126 ± 2 170 ± 20 3940 ± 30 5120 ± 40 
T1-2-05152017-1-5 4.0-5.0 32 ± 3 177 ± 5 150 ± 20 5370 ± 20 4460 ± 40 
T1-2-05152017-1-6 5.0-6.0 14 ± 3 113 ± 1 170 ± 20 3450 ± 20 4500 ± 40 
T1-2-05152017-1-7 6.0-7.0 17 ± 3 165 ± 4 210 ± 20 3700 ± 40 5140 ± 40 
T1-2-05152017-1-8 7.0-8.0 26 ± 3 191 ± 1 210 ± 20 6500 ± 10 5760 ± 40 
T1-2-05152017-1-9 8.0-9.0 20 ± 3 193 ± 2 230 ± 20 6720 ± 30 5680 ± 40 
T1-2-05152017-1-10 9.0-11.0 19 ± 3 124 ± 5 140 ± 20 4670 ± 40 3900 ± 40 
T1-2-05152017-1-11 11.0-12.0 55 ± 4 159 ± 1 120 ± 20 5820 ± 50 4740 ± 40 
T1-2-05152017-1-12 12.0-13.0 11 ± 4 180 ± 4 140 ± 20 8400 ± 30 4420 ± 40 
T1-2-05152017-1-13 13.0-14.5 27 ± 3 156.7 ± 0.2 160 ± 20 7920 ± 20 4980 ± 40 
T1-2-05152017-1-14 14.5-15.0 21 ± 3 59 ± 2 130 ± 20 4170 ± 20 4070 ± 40 
T1-2-05152017-1-15 15.0-16.0 14 ± 3 189 ± 2 200 ± 20 7623 ± 2 4240 ± 40 
T1-2-05152017-1-16 16.0-17.5 21 ± 3 184 ± 2 230 ± 20 7170 ± 20 5250 ± 40 
T1-2-05152017-1-17 17.5-19.0 33 ± 3 202 ± 4 170 ± 20 6500 ± 20 5870 ± 50 
T1-2-05152017-1-18 19.0-20.0 18 ± 3 156 ± 5 170 ± 20 8450 ± 20 4840 ± 40 
T1-2-05152017-1-19 20.0-21.0 22 ± 3 184 ± 3 160 ± 20 5450 ± 30 5070 ± 40 
T1-2-05152017-1-20 21.0-23.0 5 ± 5 172 ± 2 170 ± 20 2180 ± 4 6050 ± 50 
T1-2-05152017-1-21 23.0-25.0 13 ± 4 178 ± 5 230 ± 20 3050 ± 10 6930 ± 50 
T1-2-05152017-1-22 25.0-27.0 19 ± 3 191 ± 3 160 ± 20 3570 ± 10 4900 ± 40 
T1-2-05152017-1-23 27.0-29.0 14 ± 3 196 ± 1 180 ± 20 3950 ± 30 5930 ± 50 
T1-2-05152017-1-24 29.0-31.0 29 ± 3 207.1 ± 0.2 190 ± 20 2674 ± 3 6570 ± 50 
T1-2-05152017-1-25 31.0-33.0 16 ± 3 240 ± 10 190 ± 20 4850 ± 10 5740 ± 50 
T1-2-05152017-1-26 33.0-35.0 41 ± 4 249 ± 2 240 ± 20 6100 ± 20 8270 ± 50 
T1-2-05152017-1-27 35.0-37.0 20 ± 3 283 ± 1 200 ± 20 10800 ± 20 6540 ± 50 
T1-2-05152017-1-28 37.0-39.0 14 ± 3 260 ± 10 170 ± 20 2620 ± 10 6470 ± 50 
T1-2-05152017-1-29 39.0-41.0 35 ± 4 177 ± 4 190 ± 20 4570 ± 30 6770 ± 50 
T1-2-05152017-1-30 41.0-43.0 25 ± 3 150 ± 3 220 ± 20 2500 ± 100 7120 ± 50 
T1-2-05152017-1-31 43.0-45.0 21 ± 3 121 ± 4 170 ± 20 3500 ± 200 5880 ± 50 
T1-2-05152017-1-32 45.0-47.0 24 ± 3 153 ± 1 170 ± 20 3750 ± 10 6620 ± 50 
T1-2-05152017-1-33 47.0-49.0 26 ± 3 147.9 ± 0.0 200 ± 20 4500 ± 200 6670 ± 50 
T1-2-05152017-1-34 49.0-51.0 24 ± 3 145 ± 3 160 ± 20 7223 ± 3 4990 ± 40 
T1-2-05152017-1-35 51.0-53.0 4 ± 5 157 ± 1 160 ± 20 7070 ± 10 5970 ± 50 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 
1% = 10,000 ppm 





Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 











T1-2-05152017-1-1 0.0-1.0 4.26 ± 0.03 < 15 5.94 ± 0.06 50 ± 10 4.35 ± 0.01 
T1-2-05152017-1-2 1.0-2.0 2.6 ± 0.1 < 15 4.51 ± 0.01 40 ± 10 3.4 ± 0.1 
T1-2-05152017-1-3 2.0-3.0 2.5 ± 0.1 < 15 4.6 ± 0.1 30 ± 10 3.4 ± 0.04 
T1-2-05152017-1-4 3.0-4.0 2.34 ± 0.04 < 15 4.8 ± 0.2 30 ± 10 3.1 ± 0.03 
T1-2-05152017-1-5 4.0-5.0 2.99 ± 0.08 < 15 5.7 ± 0.2 30 ± 10 3.5 ± 0.01 
T1-2-05152017-1-6 5.0-6.0 2.86 ± 0.07 < 15 4.32 ± 0.05 20 ± 10 3.54 ± 0.02 
T1-2-05152017-1-7 6.0-7.0 2.99 ± 0.02 < 15 4.587 ± 0.007 40 ± 10 4.03 ± 0.01 
T1-2-05152017-1-8 7.0-8.0 3.37 ± 0.07 < 15 4.41 ± 0.06 40 ± 10 4.48 ± 0.01 
T1-2-05152017-1-9 8.0-9.0 2.6 ± 0.1 < 15 3.9 ± 0.1 30 ± 10 3.18 ± 0.07 
T1-2-05152017-1-10 9.0-11.0 2.52 ± 0.05 < 15 3.3 ± 0.1 50 ± 10 2.96 ± 0.07 
T1-2-05152017-1-11 11.0-12.0 2.24 ± 0.05 < 15 2.52 ± 0.06 20 ± 10 2.91 ± 0.02 
T1-2-05152017-1-12 12.0-13.0 2.41 ± 0.03 < 15 2.54 ± 0.00 20 ± 10 2.98 ± 0.02 
T1-2-05152017-1-13 13.0-14.5 2.15 ± 0.05 < 15 2.15 ± 0.00 30 ± 10 2.75 ± 0.01 
T1-2-05152017-1-14 14.5-15.0 2.15 ± 0.07 < 15 2.17 ± 0.06 20 ± 10 2.998 ± 0.002 
T1-2-05152017-1-15 15.0-16.0 2.31 ± 0.03 < 15 0.49 ± 0.01 30 ± 10 2.84 ± 0.07 
T1-2-05152017-1-16 16.0-17.5 2.43 ± 0.03 < 15 0.79 ± 0.01 30 ± 10 3.55 ± 0.03 
T1-2-05152017-1-17 17.5-19.0 2.58 ± 0.01 < 15 0.76 ± 0.01 30 ± 10 3.21 ± 0.03 
T1-2-05152017-1-18 19.0-20.0 2.322 ± 0.005 < 15 0.78 ± 0.01 20 ± 10 3.30 ± 0.07 
T1-2-05152017-1-19 20.0-21.0 2.31 ± 0.03 < 15 0.47 ± 0.01 20 ± 10 3.08 ± 0.09 
T1-2-05152017-1-20 21.0-23.0 2.24 ± 0.09 < 15 0.38 ± 0.01 20 ± 10 2.78 ± 0.03 
T1-2-05152017-1-21 23.0-25.0 2.8 ± 0.1 < 15 1.34 ± 0.01 30 ± 10 3.5 ± 0.2 
T1-2-05152017-1-22 25.0-27.0 2.55 ± 0.03 < 15 1.08 ± 0.01 30 ± 10 3.35 ± 0.09 
T1-2-05152017-1-23 27.0-29.0 3.12 ± 0.05 < 15 1.94 ± 0.01 40 ± 10 4.01 ± 0.05 
T1-2-05152017-1-24 29.0-31.0 3.73 ± 0.05 < 15 2.77 ± 0.02 40 ± 10 4.53 ± 0.05 
T1-2-05152017-1-25 31.0-33.0 3.81 ± 0.01 < 15 2.41 ± 0.04 40 ± 10 3.77 ± 0.01 
T1-2-05152017-1-26 33.0-35.0 3.06 ± 0.03 < 15 1.31 ± 0.01 40 ± 10 3.50 ± 0.01 
T1-2-05152017-1-27 35.0-37.0 3.70 ± 0.05 < 15 1.88 ± 0.01 30 ± 10 3.67± 0.05 
T1-2-05152017-1-28 37.0-39.0 3.4 ± 0.1 < 15 1.61 ± 0.01 40 ± 10 3.67 ± 0.00 
T1-2-05152017-1-29 39.0-41.0 3.52 ± 0.04 < 15 2.61 ± 0.01 30 ± 10 5.0 ± 0.1 
T1-2-05152017-1-30 41.0-43.0 3.7 ± 0.2 < 15 2.75 ± 0.01 40 ± 10 5.3 ± 0.2 
T1-2-05152017-1-31 43.0-45.0 3.7 ± 0.1 < 15 2.71 ± 0.01 30 ± 10 5.3 ± 0.2 
T1-2-05152017-1-32 45.0-47.0 3.51 ± 0.09 < 15 2.48 ± 0.01 50 ± 10 5.1 ± 0.1 
T1-2-05152017-1-33 47.0-49.0 3.09 ± 0.05 < 15 2.24 ± 0.01 50 ± 10 4.6 ± 0.2 
T1-2-05152017-1-34 49.0-51.0 2.50 ± 0.04 < 15 1.08 ± 0.01 60 ± 10 3.82 ± 0.03 
T1-2-05152017-1-35 51.0-53.0 2.93 ± 0.01 < 15 2.11 ± 0.01 50 ± 10 4.2 ± 0.1 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 
1% = 10,000 ppm 





Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 









As (ICPMS) As** (XRF) 
T1-2-05152017-1-1 0.0-1.0 < 12 28.9 ± 0.3 24 ± 3 5.0 ± 0.1 6 ± 1 
T1-2-05152017-1-2 1.0-2.0 14 ± 5 17.7 ± 0.6 24 ± 3 4.85 ± 0.00 4 ± 2 
T1-2-05152017-1-3 2.0-3.0 < 12 18.4 ± 0.3 21 ± 3 4.69 ± 0.07 5 ± 2 
T1-2-05152017-1-4 3.0-4.0 < 12 15.6 ± 0.4 15 ± 3 4.60 ± 0.04 4 ± 2 
T1-2-05152017-1-5 4.0-5.0 17 ± 5 19.2 ± 0.3 15 ± 3 4.48 ± 0.05 3 ± 2 
T1-2-05152017-1-6 5.0-6.0 < 12 19.2 ± 0.3 19 ± 3 4.45 ± 0.04 3 ± 2 
T1-2-05152017-1-7 6.0-7.0 12 ± 6 20.6 ± 0.2 19 ± 3 4.676 ± 0.002 4 ± 1 
T1-2-05152017-1-8 7.0-8.0 13 ± 6 22.2 ± 0.2 16 ± 3 4.88 ± 0.02 3 ± 2 
T1-2-05152017-1-9 8.0-9.0 < 12 18.6 ± 0.2 19 ± 3 3.3 ± 0.1 5 ± 2 
T1-2-05152017-1-10 9.0-11.0 < 12 15.7 ± 0.2 18 ± 3 2.8 ± 0.1 3 ± 2 
T1-2-05152017-1-11 11.0-12.0 < 12 15.1 ± 0.1 15 ± 3 2.77 ± 0.05 3 ± 2 
T1-2-05152017-1-12 12.0-13.0 < 12 16.0 ± 0.2 17 ± 3 2.90 ± 0.00 3 ± 2 
T1-2-05152017-1-13 13.0-14.5 < 12 14.6 ± 0.4 20 ± 3 2.53 ± 0.08 2 ± 2 
T1-2-05152017-1-14 14.5-15.0 < 12 14.14 ± 0.04 19 ± 3 2.69 ± 0.08 4 ± 2 
T1-2-05152017-1-15 15.0-16.0 < 12 18.7 ± 0.1 21 ± 3 3.26 ± 0.01 3 ± 2 
T1-2-05152017-1-16 16.0-17.5 < 12 16.0 ± 0.1 20 ± 3 3.33 ± 0.01 3 ± 2 
T1-2-05152017-1-17 17.5-19.0 < 12 17.06 ± 0.04 20 ± 3 3.41 ± 0.05 4 ± 2 
T1-2-05152017-1-18 19.0-20.0 < 12 16.43 ± 0.02 16 ± 3 3.23 ± 0.01 5 ± 1 
T1-2-05152017-1-19 20.0-21.0 < 12 15.96 ± 0.01 20 ± 3 3.70 ± 0.03 3 ± 2 
T1-2-05152017-1-20 21.0-23.0 < 12 14.39 ± 0.06 18 ± 3 2.70 ± 0.04 3 ± 1 
T1-2-05152017-1-21 23.0-25.0 < 12 17.6 ± 0.5 22 ± 3 3.69 ± 0.06 5 ± 2 
T1-2-05152017-1-22 25.0-27.0 < 12 16.4 ± 0.7 19 ± 3 3.83 ± 0.01 3 ± 2 
T1-2-05152017-1-23 27.0-29.0 < 12 19.5 ± 0.4 21 ± 3 4.05 ± 0.01 4 ± 2 
T1-2-05152017-1-24 29.0-31.0 < 12 24.23 ± 0.01 24 ± 3 4.5 ± 0.1 4 ± 1 
T1-2-05152017-1-25 31.0-33.0 < 12 24.44 ± 0.01 24 ± 3 4.74 ± 0.07 5 ± 2 
T1-2-05152017-1-26 33.0-35.0 < 12 19.61 ± 0.01 23 ± 3 3.70 ± 0.01 5 ± 1 
T1-2-05152017-1-27 35.0-37.0 < 12 24.87 ± 0.01 22 ± 3 3.42 ± 0.01 3 ± 2 
T1-2-05152017-1-28 37.0-39.0 < 12 22.63 ± 0.01 18 ± 3 3.69 ± 0.07 4 ± 2 
T1-2-05152017-1-29 39.0-41.0 < 12 23.3 ± 0.2 22 ± 3 5.4 ± 0.2 5 ± 1 
T1-2-05152017-1-30 41.0-43.0 < 12 24 ± 1 27 ± 3 4.9 ± 0.1 4 ± 2 
T1-2-05152017-1-31 43.0-45.0 < 12 23.9 ± 0.5 24 ± 3 5.27 ± 0.09 4 ± 2 
T1-2-05152017-1-32 45.0-47.0 42 ± 5 23.9 ± 0.2 40 ± 3 5.64 ± 0.09 5 ± 1 
T1-2-05152017-1-33 47.0-49.0 44 ± 5 21.59 ± 0.01 40 ± 3 4.90 ± 0.07 11 ± 1 
T1-2-05152017-1-34 49.0-51.0 41 ± 5 17.25 ± 0.05 34 ± 3 3.72 ± 0.08 3 ± 2 
T1-2-05152017-1-35 51.0-53.0 42 ± 5 20.6 ± 0.1 38 ± 3 4.6 ± 0.1 5 ± 1 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 






Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 













T1-2-05152017-1-1 0.0-1.0 < 5.4 x 10-3 < 4 48 ± 1 344 ± 2 358 ± 3 9.95 ± 0.04 
T1-2-05152017-1-2 1.0-2.0 < 7.9 x 10-3 < 4 44 ± 1 297.4 ± 0.5 280 ± 2 8.0 ± 0.4 
T1-2-05152017-1-3 2.0-3.0 < 8.9 x 10-3 < 4 47 ± 1 302.3 ± 0.3 275 ± 2 7.5 ± 0.3 
T1-2-05152017-1-4 3.0-4.0 < 1.5 x 10-2 < 4 44 ± 1 306.7 ± 0.5 271 ± 2 6.7 ± 0.1 
T1-2-05152017-1-5 4.0-5.0 < 3.2 x 10-3 < 4 45 ± 1 302.0 ± 0.4 263 ± 2 8.7 ± 0.1 
T1-2-05152017-1-6 5.0-6.0 < 2.4 x 10-3 < 4 43 ± 1 299.7 ± 0.3 272 ± 2 8.4 ± 0.1 
T1-2-05152017-1-7 6.0-7.0 < 6.0 x 10-3 < 4 41 ± 1 287.1 ± 0.8 272 ± 2 9.11 ± 0.05 
T1-2-05152017-1-8 7.0-8.0 < 7.4 x 10-3 < 4 41 ± 1 331 ± 5 264 ± 2 9.93 ± 0.06 
T1-2-05152017-1-9 8.0-9.0 < 6.6 x 10-3 < 4 42 ± 1 295 ± 2 256 ± 2 7.24 ± 0.05 
T1-2-05152017-1-10 9.0-11.0 < 8.6 x 10-3 < 4 42 ± 1 300 ± 2 266 ± 2 7.4 ± 0.1 
T1-2-05152017-1-11 11.0-12.0 < 5.2 x 10-3 < 4 35 ± 1 272 ± 5 262 ± 2 6.8 ± 0.1 
T1-2-05152017-1-12 12.0-13.0 < 2.3 x 10-3 < 4 40 ± 1 300 ± 10 259 ± 2 6.97 ± 0.04 
T1-2-05152017-1-13 13.0-14.5 < 8.2 x 10-3 < 4 41 ± 1 370 ± 10 282 ± 2 6.541 ± 0.007 
T1-2-05152017-1-14 14.5-15.0 < 2.3 x 10-3 < 4 42 ± 1 360 ± 10 263 ± 2 6.9 ± 0.1 
T1-2-05152017-1-15 15.0-16.0 < 2.6 x 10-3 < 4 42 ± 1 300 ± 3 269 ± 2 7.7 ± 0.2 
T1-2-05152017-1-16 16.0-17.5 < 2.4 x 10-3 < 4 43 ± 1 307.4 ± 0.8 274 ± 2 7.99 ± 0.09 
T1-2-05152017-1-17 17.5-19.0 < 4.2 x 10-3 < 4 45 ± 1 352 ± 10 269 ± 2 7.8 ± 0.1 
T1-2-05152017-1-18 19.0-20.0 < 6.5 x 10-3 < 4 40 ± 1 360 ± 10 281 ± 2 8.08 ± 0.07 
T1-2-05152017-1-19 20.0-21.0 < 6.9 x 10-8 < 4 50 ± 1 339.8 ± 0.2 277 ± 2 7.6 ± 0.1 
T1-2-05152017-1-20 21.0-23.0 < 6.1 x 10-3 < 4 37 ± 1 317 ± 1 275 ± 2 7.3 ± 0.03 
T1-2-05152017-1-21 23.0-25.0 < 1.5 x 10-3 < 4 44 ± 1 347 ± 1 330 ± 2 8.8 ± 0.2 
T1-2-05152017-1-22 25.0-27.0 < 4.8 x 10-3 < 4 51 ± 1 339.8 ± 0.4 298 ± 2 7.744 ± 0.007 
T1-2-05152017-1-23 27.0-29.0 < 1.4 x 10-2 < 4 54 ± 1 360 ± 10 304 ± 2 10.0 ± 0.1 
T1-2-05152017-1-24 29.0-31.0 < 9.7 x 10-3 < 4 49 ± 1 350 ± 10 354 ± 2 11.4 ± 0.1 
T1-2-05152017-1-25 31.0-33.0 < 2.1 x 10-3 < 4 49 ± 1 360 ± 1 349 ± 2 11.8 ± 0.1 
T1-2-05152017-1-26 33.0-35.0 < 1.1 x 10-2 < 4 50 ± 1 332 ± 2 329 ± 2 9.3 ± 0.2 
T1-2-05152017-1-27 35.0-37.0 < 6.0 x 10-3 < 4 45 ± 1 345 ± 1 307 ± 2 10.32 ± 0.08 
T1-2-05152017-1-28 37.0-39.0 < 8.6 x 10-3 < 4 53 ± 1 350 ± 1 288 ± 2 9.52 ± 0.03 
T1-2-05152017-1-29 39.0-41.0 < 8.1 x 10-3 < 4 54 ± 1 330 ± 1 325 ± 2 10.9 ± 0.2 
T1-2-05152017-1-30 41.0-43.0 < 6.2 x 10-3 < 4 53 ± 1 337 ± 1 320 ± 2 11.2 ± 0.5 
T1-2-05152017-1-31 43.0-45.0 < 7.1 x 10-3 < 4 46 ± 1 312 ± 1 264 ± 2 11.1 ± 0.3 
T1-2-05152017-1-32 45.0-47.0 < 4.7 x 10-3 < 4 53 ± 1 305 ± 1 305 ± 2 10.8 ± 0.2 
T1-2-05152017-1-33 47.0-49.0 < 6.3 x 10-4 < 4 52 ± 1 294.8 ± 0.5 349 ± 2 10.23 ± 0.06 
T1-2-05152017-1-34 49.0-51.0 < 3.7 x 10-3 < 4 50 ± 1 292.4 ± 0.3 301 ± 2 8.65 ± 0.09 
T1-2-05152017-1-35 51.0-53.0 < 7.9 x 10-3 < 4 44 ± 1 252.5 ± 0.2 287 ± 2 9.8 ± 0.1 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 








Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 














T1-2-05152017-1-1 0.0-1.0 60 ± 2 179 ± 2 5 ± 1 < 8 < 6 < 7.8 x 10-4 
T1-2-05152017-1-2 1.0-2.0 46.9 ± 0.0 82 ± 2 4 ± 1 < 8 < 6 < 8.1 x 10-4 
T1-2-05152017-1-3 2.0-3.0 43.6 ± 0.0 83 ± 2 3 ± 1 < 8 < 6 < 5.1 x 10-4 
T1-2-05152017-1-4 3.0-4.0 39.8 ± 0.0 88 ± 2 2 ± 1 < 8 < 6 < 3.3 x 10-4 
T1-2-05152017-1-5 4.0-5.0 47.13 ± 0.05 102 ± 2 2 ± 1 < 8 < 6 < 2.7 x 10-4 
T1-2-05152017-1-6 5.0-6.0 41.6 ± 0.7 79 ± 2 1 ± 1 < 8 < 6 < 3.0 x 10-4 
T1-2-05152017-1-7 6.0-7.0 50.0 ± 0.0 86 ± 2 3 ± 1 < 8 < 6 < 3.6 x 10-4 
T1-2-05152017-1-8 7.0-8.0 54.0 ± 0.6 113 ± 2 2 ± 1 < 8 < 6 < 4.5 x 10-4 
T1-2-05152017-1-9 8.0-9.0 45.3 ± 0.8 112 ± 2 2 ± 1 < 8 < 6 < 3.6 x 10-4 
T1-2-05152017-1-10 9.0-11.0 47.6 ± 0.7 129 ± 2 4 ± 1 < 8 < 6 < 7.2 x 10-4 
T1-2-05152017-1-11 11.0-12.0 47.7 ± 0.0 68 ± 2 3 ± 1 < 8 < 6 < 5.4 x 10-4 
T1-2-05152017-1-12 12.0-13.0 47.3 ± 0.4 64 ± 2 1 ± 1 < 8 < 6 < 6.3 x 10-4 
T1-2-05152017-1-13 13.0-14.5 43.6 ± 0.2 125 ± 2 3 ± 1 < 8 < 6 < 5.1 x 10-4 
T1-2-05152017-1-14 14.5-15.0 46.8 ± 0.1 58 ± 2 2 ± 1 < 8 < 6 < 4.8 x 10-4 
T1-2-05152017-1-15 15.0-16.0 42.6 ± 0.9 68 ± 2 2 ± 1 < 8 < 6 < 4.2 x 10-4 
T1-2-05152017-1-16 16.0-17.5 39.2 ± 0.5 72 ± 2 2 ± 1 < 8 < 6 < 7.5 x 10-4 
T1-2-05152017-1-17 17.5-19.0 70 ± 3 91 ± 2 1 ± 1 < 8 < 6 < 7.5 x 10-4 
T1-2-05152017-1-18 19.0-20.0 62.0 ± 0.0 69 ± 2 2 ± 1 < 8 < 6 < 5.1 x 10-4 
T1-2-05152017-1-19 20.0-21.0 65 ± 1 81 ± 2 2 ± 1 < 8 < 6 < 6.0 x 10-4 
T1-2-05152017-1-20 21.0-23.0 72.1 ± 0.2 139 ± 2 1 ± 2 < 8 < 6 < 4.2 x 10-4 
T1-2-05152017-1-21 23.0-25.0 104 ± 2 80 ± 2 3 ± 1 < 8 < 6 < 7.2 x 10-4 
T1-2-05152017-1-22 25.0-27.0 101.8 ± 0.3 84 ± 2 1 ± 1 < 8 < 6 < 3.3 x 10-4 
T1-2-05152017-1-23 27.0-29.0 83 ± 1 103 ± 2 3 ± 1 < 8 < 6 < 5.7 x 10-4 
T1-2-05152017-1-24 29.0-31.0 134 ± 1 79 ± 2 2 ± 1 < 8 < 6 < 5.4 x 10-4 
T1-2-05152017-1-25 31.0-33.0 75.7 ± 0.1 118 ± 2 4 ± 1 < 8 < 6 < 5.4 x 10-4 
T1-2-05152017-1-26 33.0-35.0 111.5 ± 0.6 183 ± 2 3 ± 1 < 8 < 6 < 6.3 x 10-4 
T1-2-05152017-1-27 35.0-37.0 116 ± 2 357 ± 2 7 ± 1 < 8 < 6 < 1.1 x 10-3 
T1-2-05152017-1-28 37.0-39.0 126.4 ± 0.9 187 ± 2 6 ± 1 < 8 < 6 < 6.3 x 10-4 
T1-2-05152017-1-29 39.0-41.0 55 ± 1 82 ± 2 3 ± 1 < 8 < 6 < 3.6 x 10-4 
T1-2-05152017-1-30 41.0-43.0 54.8 ± 0.7 135 ± 2 2 ± 2 < 8 < 6 < 6.3 x 10-4 
T1-2-05152017-1-31 43.0-45.0 60.4 ± 0.7 73 ± 2 2 ± 1 < 8 < 6 < 2.4 x 10-4 
T1-2-05152017-1-32 45.0-47.0 73 ± 1 93 ± 2 3 ± 1 < 8 < 6 < 2.7 x 10-4 
T1-2-05152017-1-33 47.0-49.0 50.3 ± 0.8 157 ± 2 3 ± 2 < 8 < 6 < 1.8 x 10-4 
T1-2-05152017-1-34 49.0-51.0 56 ± 1 71 ± 2 2 ± 1 < 8 < 6 < 1.8 x 10-4 
T1-2-05152017-1-35 51.0-53.0 57.5 ± 0.7 65 ± 2 2 ± 1 < 8 < 6 < 6.9 x 10-4 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 







Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 














T1-2-05152017-1-1 0.0-1.0 < 8 0.69 ± 0.01 < 16 0.31 ± 0.01 < 15 < 38 
T1-2-05152017-1-2 1.0-2.0 < 8 0.56 ± 0.02 < 16 0.29 ± 0.01 < 15 42 ± 7 
T1-2-05152017-1-3 2.0-3.0 < 8 0.47 ± 0.02 < 16 0.31 ± 0.01 < 15 52 ± 7 
T1-2-05152017-1-4 3.0-4.0 < 8 0.42 ± 0.01 < 16 0.290 ± 0.007 < 15 < 38 
T1-2-05152017-1-5 4.0-5.0 < 8 0.51 ± 0.01 < 16 0.30 ± 0.01 < 15 < 38 
T1-2-05152017-1-6 5.0-6.0 < 8 0.53 ± 0.01 < 16 0.28 ± 0.01 < 15 48 ± 7 
T1-2-05152017-1-7 6.0-7.0 < 8 0.651 ± 0.002 < 16 0.30 ± 0.01 < 15 < 38 
T1-2-05152017-1-8 7.0-8.0 < 8 0.71 ± 0.02 < 16 0.33 ± 0.01 < 15 < 38 
T1-2-05152017-1-9 8.0-9.0 < 8 0.178 ± 0.007 < 16 0.042 ± 0.002 < 15 < 38 
T1-2-05152017-1-10 9.0-11.0 < 8 0.152 ± 0.007 < 16 0.045 ± 0.002 < 15 < 38 
T1-2-05152017-1-11 11.0-12.0 < 8 0.119 ± 0.006 < 16 0.026 ± 0.001 < 15 < 38 
T1-2-05152017-1-12 12.0-13.0 < 8 0.160 ± 0.006 < 16 0.076 ± 0.004 < 15 44 ± 7 
T1-2-05152017-1-13 13.0-14.5 < 8 0.102 ± 0.005 < 16 0.066 ± 0.003 < 15 41 ± 7 
T1-2-05152017-1-14 14.5-15.0 < 8 0.111 ± 0.005 < 16 0.037 ± 0.002 < 15 < 38 
T1-2-05152017-1-15 15.0-16.0 < 8 0.093 ± 0.004 < 16 0.10 ± 0.01 < 15 44 ± 7 
T1-2-05152017-1-16 16.0-17.5 < 8 0.113 ± 0.005 < 16 0.068 ± 0.003 < 15 41 ± 7 
T1-2-05152017-1-17 17.5-19.0 < 8 0.13 ± 0.01 < 16 0.100 ± 0.004 < 15 < 38 
T1-2-05152017-1-18 19.0-20.0 < 8 0.132 ± 0.005 < 16 0.043 ± 0.002 < 15 44 ± 7 
T1-2-05152017-1-19 20.0-21.0 < 8 0.11 ± 0.01 < 16 0.00 ± 0.01 < 15 39 ± 7 
T1-2-05152017-1-20 21.0-23.0 < 8 0.09 ± 0.01 < 16 0.078 ± 0.004 < 15 45 ± 7 
T1-2-05152017-1-21 23.0-25.0 < 8 0.232 ± 0.009 < 16 0.118 ± 0.005 < 15 51 ± 7 
T1-2-05152017-1-22 25.0-27.0 < 8 0.15 ± 0.01 < 16 0.130 ± 0.004 < 15 49 ± 7 
T1-2-05152017-1-23 27.0-29.0 < 8 0.237 ± 0.009 < 16 0.086 ± 0.003 < 15 51 ± 7 
T1-2-05152017-1-24 29.0-31.0 < 8 0.400 ± 0.007 < 16 0.190 ± 0.002 < 15 48 ± 7 
T1-2-05152017-1-25 31.0-33.0 < 8 0.42 ± 0.02 < 16 0.098 ± 0.002 < 15 55 ± 7 
T1-2-05152017-1-26 33.0-35.0 < 8 0.27 ± 0.01 < 16 0.106 ± 0.005 < 15 41 ± 7 
T1-2-05152017-1-27 35.0-37.0 < 8 0.418 ± 0.007 < 16 0.144 ± 0.007 < 15 < 38 
T1-2-05152017-1-28 37.0-39.0 < 8 0.57 ± 0.01 < 16 0.120 ± 0.004 < 15 < 38 
T1-2-05152017-1-29 39.0-41.0 < 8 0.29 ± 0.01 < 16 0.126 ± 0.004 < 15 < 38 
T1-2-05152017-1-30 41.0-43.0 < 8 0.330 ± 0.009 < 16 0.148 ± 0.006 < 15 44 ± 7 
T1-2-05152017-1-31 43.0-45.0 < 8 0.36 ± 0.01 < 16 0.24 ± 0.01 < 15 43 ±7 
T1-2-05152017-1-32 45.0-47.0 < 8 0.34 ± 0.01 < 16 0.134 ± 0.006 < 15 35 ± 7 
T1-2-05152017-1-33 47.0-49.0 < 8 0.316 ± 0.002 < 16 0.061 ± 0.002 < 15 39 ± 7 
T1-2-05152017-1-34 49.0-51.0 < 8 0.15 ± 0.01 < 16 0.075 ± 0.003 < 15 40 ± 7 
T1-2-05152017-1-35 51.0-53.0 < 8 0.25 ± 0.01 < 16 0.089 ± 0.002 < 15 49 ± 7 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 






Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 












T1-2-05152017-1-1 0.0-1.0 23 ± 2 832 ± 1 780 ± 10 22.0 ± 0.2 48.1 ± 0.3 
T1-2-05152017-1-2 1.0-2.0 24 ± 2 735 ± 2 720 ± 10 15.6 ± 0.7 31.5 ± 0.3 
T1-2-05152017-1-3 2.0-3.0 22 ± 2 722.1 ± 0.8 710 ± 10 16.8 ± 0.6 37.8 ± 0.5 
T1-2-05152017-1-4 3.0-4.0 22 ± 2 691 ± 1 670 ± 10 14.6 ± 0.1 33.2 ± 0.3 
T1-2-05152017-1-5 4.0-5.0 21 ± 2 611 ± 2 670 ± 10 20.9 ± 0.3 39.0 ± 0.6 
T1-2-05152017-1-6 5.0-6.0 23 ± 2 722 ± 2 700 ± 10 17.9 ± 0.1 33.1 ± 0.3 
T1-2-05152017-1-7 6.0-7.0 24 ± 2 824 ± 2 740 ± 10 17.9 ± 0.1 33.1 ± 0.3 
T1-2-05152017-1-8 7.0-8.0 23 ± 2 875 ± 4 710 ± 10 21.5 ± 0.1 64.9 ± 0.4 
T1-2-05152017-1-9 8.0-9.0 22 ± 2 800 ± 10 750 ± 10 14.9 ± 0.2 32.9 ± 0.6 
T1-2-05152017-1-10 9.0-11.0 21 ± 2 810 ± 10 760 ± 10 15.3 ± 0.1 34.9 ± 0.6 
T1-2-05152017-1-11 11.0-12.0 11 ± 2 725 ± 9 600 ± 10 15.3 ± 0.1 32.2 ± 0.1 
T1-2-05152017-1-12 12.0-13.0 23 ± 2 800 ± 20 690 ± 10 14.0 ± 0.1 32.0 ± 0.1 
T1-2-05152017-1-13 13.0-14.5 21 ± 2 727 ± 4 830 ± 10 15.0 ± 0.1 34.0 ± 0.7 
T1-2-05152017-1-14 14.5-15.0 18 ± 2 680 ± 10 650 ± 10 13.8 ± 0.2 29.8 ± 0.6 
T1-2-05152017-1-15 15.0-16.0 22 ± 2 832 ± 3 710 ± 10 15.1 ± 0.1 35.8 ± 0.2 
T1-2-05152017-1-16 16.0-17.5 24 ± 2 832 ± 6 710 ± 10 16.7 ± 0.2 31.8 ± 0.7 
T1-2-05152017-1-17 17.5-19.0 25 ± 2 760 ± 10 710 ± 10 17.3 ± 0.1 44.5 ± 0.4 
T1-2-05152017-1-18 19.0-20.0 21 ± 2 907 ± 6 710 ± 10 16.0 ± 0.2 44.5 ± 0.1 
T1-2-05152017-1-19 20.0-21.0 18 ± 2 855 ± 1 720 ± 20 14.8 ± 0.1 38.7 ± 0.2 
T1-2-05152017-1-20 21.0-23.0 26 ± 2 692 ± 4 670 ± 10 14.7 ± 0.1 36.50 ± 0.05 
T1-2-05152017-1-21 23.0-25.0 27 ± 2 750 ± 10 710 ± 10 17.6 ± 0.6 35.6 ± 0.3 
T1-2-05152017-1-22 25.0-27.0 22 ± 2 535 ± 2 710 ± 10 15.8 ± 0.1 36.7 ± 0.1 
T1-2-05152017-1-23 27.0-29.0 27 ± 2 830 ± 20 730 ± 10 19.6 ± 0.2 45.2 ± 0.1 
T1-2-05152017-1-24 29.0-31.0 24 ± 2 747 ± 2 780 ± 20 22.8 ± 0.2 44 ± 1 
T1-2-05152017-1-25 31.0-33.0 24 ± 2 867 ± 1 760 ± 10 25.7 ± 0.2 57 ± 1 
T1-2-05152017-1-26 33.0-35.0 22 ± 2 950 ± 5 840 ± 10 19.7 ± 0.2 44 ± 1 
T1-2-05152017-1-27 35.0-37.0 9 ± 2 977 ± 2 770 ± 20 26.0 ± 0.2 62 ± 1 
T1-2-05152017-1-28 37.0-39.0 11 ± 2 842 ± 4 690 ± 10 21.9 ± 0.1 57.5 ± 0.2 
T1-2-05152017-1-29 39.0-41.0 19 ± 2 725 ± 1 700 ± 10 24.1 ± 0.5 38.2 ± 0.2 
T1-2-05152017-1-30 41.0-43.0 22 ± 2 752 ± 2 730 ± 10 24.4 ± 0.6 35.3 ± 0.7 
T1-2-05152017-1-31 43.0-45.0 21 ± 2 777 ± 3 690 ± 10 24.1 ± 0.7 36.1 ± 0.6 
T1-2-05152017-1-32 45.0-47.0 18 ± 2 732 ± 3 680 ± 10 23.1 ± 0.3 33.8 ± 0.2 
T1-2-05152017-1-33 47.0-49.0 23 ± 2 702 ± 2 750 ± 10 21.1 ± 0.2 31.6 ± 0.1 
T1-2-05152017-1-34 49.0-51.0 23 ± 2 695 ± 1 710 ± 10 17.4 ± 0.3 31.2 ± 0.2 
T1-2-05152017-1-35 51.0-53.0 26 ± 2 260.0 ± 0.2 670 ± 10 19.2 ± 0.1 29.8 ± 0.1 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 






Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 















T1-2-05152017-1-1 0.0-1.0 19.6 ± 0.4 < 50 < 9.0 x 10-5 < 15 < 8 11.95 ± 0.04 
T1-2-05152017-1-2 1.0-2.0 14.2 ± 0.6 < 50 < 1.5 x 10-4 < 15 < 8 11.4 ± 0.5 
T1-2-05152017-1-3 2.0-3.0 14.7 ± 0.7 < 50 < 1.5 x 10-4 < 15 < 8 11.2 ± 0.3 
T1-2-05152017-1-4 3.0-4.0 13.2 ± 0.2 < 50 < 2.4 x 10-4 < 15 < 8 10.6 ± 0.1 
T1-2-05152017-1-5 4.0-5.0 17.5 ± 0.3 < 50 < 1.8 x 10-4 < 15 < 8 12.0 ± 0.2 
T1-2-05152017-1-6 5.0-6.0 16.3 ± 0.5 < 50 < 2.4 x 10-4 < 15 < 8 11.49 ± 0.03 
T1-2-05152017-1-7 6.0-7.0 16.5 ± 0.1 < 50 < 3.0 x 10-4 < 15 < 8 12.2 ± 0.1 
T1-2-05152017-1-8 7.0-8.0 19.3 ± 0.4 < 50 < 3.3 x 10-4 < 15 < 8 13.7 ± 0.3 
T1-2-05152017-1-9 8.0-9.0 13.2 ± 0.3 < 50 < 1.2 x 10-4 < 15 < 8 10.61 ± 0.04 
T1-2-05152017-1-10 9.0-11.0 14.2 ± 0.5 < 50 < 1.8 x 10-4 < 15 < 8 10.9 ± 0.1 
T1-2-05152017-1-11 11.0-12.0 14.0 ± 0.3 < 50 < 6.0 x 10-5 < 15 < 8 9.93 ± 0.09 
T1-2-05152017-1-12 12.0-13.0 13.3 ± 0.1 < 50 < 1.5 x 10-4 < 15 < 8 9.9 ± 0.1 
T1-2-05152017-1-13 13.0-14.5 13.2 ± 0.5 < 50 < 1.5 x 10-4 < 15 < 8 10.02 ± 0.03 
T1-2-05152017-1-14 14.5-15.0 12.9 ± 0.1 < 50 < 2.1 x 10-4 < 15 < 8 10.5 ± 0.1 
T1-2-05152017-1-15 15.0-16.0 14.0 ± 0.1 < 50 < 1.2 x 10-4 < 15 < 8 11.3 ± 0.1 
T1-2-05152017-1-16 16.0-17.5 14.9 ± 0.3 < 50 < 1.5 x 10-4 < 15 < 8 12.12 ± 0.08 
T1-2-05152017-1-17 17.5-19.0 15.0 ± 0.3 < 50 < 1.8 x 10-4 < 15 < 8 11.82 ± 0.05 
T1-2-05152017-1-18 19.0-20.0 15.0 ± 0.2 < 50 < 2.1 x 10-4 < 15 < 8 11.54 ± 0.05 
T1-2-05152017-1-19 20.0-21.0 13.5 ± 0.1 < 50 < 2.1 x 10-4 < 15 < 8 11.27 ± 0.03 
T1-2-05152017-1-20 21.0-23.0 13.0 ± 0.3 < 50 < 9.0 x 10-5 < 15 < 8 10.8 ± 0.07 
T1-2-05152017-1-21 23.0-25.0 16.1 ± 0.5 < 50 < 9.0 x 10-5 < 15 < 8 12.9 ± 0.5 
T1-2-05152017-1-22 25.0-27.0 14.0 ± 0.3 < 50 < 2.4 x 10-4 < 15 < 8 12.5 ± 0.1 
T1-2-05152017-1-23 27.0-29.0 17.9 ± 1.6 < 50 < 9.0 x 10-5 < 15 < 8 14.4 ± 0.06 
T1-2-05152017-1-24 29.0-31.0 20.5 ± 1.6 < 50 < 1.2 x 10-4 < 15 < 8 15.9 ± 0.2 
T1-2-05152017-1-25 31.0-33.0 22.5 ± 1.6 < 50 < 1.5 x 10-4 < 15 < 8 15.7 ± 0.2 
T1-2-05152017-1-26 33.0-35.0 17.6 ± 0.2 < 50 < 6.0 x 10-5 < 15 < 8 13.6 ± 0.1 
T1-2-05152017-1-27 35.0-37.0 22.5 ± 1.5 < 50 < 3.0 x 10-5 < 15 < 8 12.1 ± 0.1 
T1-2-05152017-1-28 37.0-39.0 19.7 ± 0.2 < 50 < 3.0 x 10-4 < 15 < 8 13.1 ± 0.2 
T1-2-05152017-1-29 39.0-41.0 22.2 ± 0.8 < 50 < 1.8 x 10-4 < 15 < 8 16.72 ± 0.05 
T1-2-05152017-1-30 41.0-43.0 21.8 ± 0.6 < 50 < 2.7 x 10-4 < 15 < 8 17.9 ± 0.5 
T1-2-05152017-1-31 43.0-45.0 20.8 ± 0.9 < 50 < 9.0 x 10-5 < 15 < 8 18.9 ± 0.7 
T1-2-05152017-1-32 45.0-47.0 20.8 ± 0.3 < 50 < 2.4 x 10-4 < 15 < 8 18.7 ± 0.1 
T1-2-05152017-1-33 47.0-49.0 18.8 ± 0.2 < 50 < 1.2 x 10-4 < 15 < 8 16.3 ± 0.3 
T1-2-05152017-1-34 49.0-51.0 16.0 ± 0.1 < 50 < 6.0 x 10-5 < 15 < 8 14.1 ± 0.2 
T1-2-05152017-1-35 51.0-53.0 18.1 ± 0.3 < 50 < 1.8 x 10-4 < 15 < 8 15.69 ± 0.09 








Table 42 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of the 
transect on the east side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 









U (ICPMS) U** (XRF) 
T1-2-05152017-1-1 0.0-1.0 11 ± 2 5.18 ± 0.09 7 ± 1 1.96 ± 0.01 5 ± 3 
T1-2-05152017-1-2 1.0-2.0 11 ± 2 3.8 ± 0.2 6 ± 1 1.79 ± 0.08 4 ± 3 
T1-2-05152017-1-3 2.0-3.0 12 ± 2 4.2 ± 0.2 9 ± 1 1.59 ± 0.06 4 ± 2 
T1-2-05152017-1-4 3.0-4.0 10 ± 2 3.62 ± 0.04 5 ± 1 1.43 ± 0.01 5 ± 2 
T1-2-05152017-1-5 4.0-5.0 12 ± 2 4.38 ± 0.02 6 ± 1 1.79 ± 0.04 5 ± 2 
T1-2-05152017-1-6 5.0-6.0 10 ± 2 4.62 ± 0.02 6 ± 1 1.79 ± 0.01 5 ± 2 
T1-2-05152017-1-7 6.0-7.0 11 ± 2 4.62 ± 0.05 5 ± 1 2.00 ± 0.01 5 ± 2 
T1-2-05152017-1-8 7.0-8.0 11 ± 2 5.27 ± 0.03 7 ± 1 2.38 ± 0.03 4 ± 2 
T1-2-05152017-1-9 8.0-9.0 12 ± 2 3.57 ± 0.04 5 ± 1 1.48 ± 0.01 4 ± 3 
T1-2-05152017-1-10 9.0-11.0 10 ± 2 3.77 ± 0.01 5 ± 1 1.578 ± 0.002 5 ± 2 
T1-2-05152017-1-11 11.0-12.0 10 ± 2 3.53 ± 0.02 4 ± 1 1.49 ± 0.01 5 ± 2 
T1-2-05152017-1-12 12.0-13.0 11 ± 2 3.50 ± 0.04 4 ± 1 1.52 ± 0.00 6 ± 2 
T1-2-05152017-1-13 13.0-14.5 14 ± 2 3.39 ± 0.05 6 ± 1 1.49 ± 0.02 6 ± 2 
T1-2-05152017-1-14 14.5-15.0 10 ± 2 3.46 ± 0.02 5 ± 1 1.50 ± 0.01 5 ± 2 
T1-2-05152017-1-15 15.0-16.0 11 ± 2 3.64 ± 0.07 6 ± 1 1.68 ± 0.02 5 ± 2 
T1-2-05152017-1-16 16.0-17.5 11 ± 2 4.13 ± 0.04 5 ± 1 2.03 ± 0.02 5 ± 2 
T1-2-05152017-1-17 17.5-19.0 12 ± 2 4.29 ± 0.03 6 ± 1 1.81 ± 0.01 7 ± 2 
T1-2-05152017-1-18 19.0-20.0 11 ± 2 3.99 ± 0.07 5 ± 1 1.80 ± 0.02 6 ± 2 
T1-2-05152017-1-19 20.0-21.0 12 ± 2 3.74 ± 0.05 5 ± 1 1.86 ± 0.03 5 ± 2 
T1-2-05152017-1-20 21.0-23.0 9 ± 2 3.61 ± 0.02 5 ± 1 1.72 ± 0.02 5 ± 2 
T1-2-05152017-1-21 23.0-25.0 12 ± 2 4.4 ± 0.2 6 ± 1 2.19 ± 0.06 6 ± 2 
T1-2-05152017-1-22 25.0-27.0 14 ± 2 3.99 ± 0.02 6 ± 1 2.01 ± 0.01 5 ± 2 
T1-2-05152017-1-23 27.0-29.0 14 ± 2 4.92 ± 0.07 7 ± 1 2.60 ± 0.05 5 ± 2 
T1-2-05152017-1-24 29.0-31.0 13 ± 2 6.04 ± 0.01 7 ± 1 3.17 ± 0.02 5 ± 3 
T1-2-05152017-1-25 31.0-33.0 23 ± 2 5.98 ± 0.01 6 ± 1 2.98 ± 0.02 6 ± 2 
T1-2-05152017-1-26 33.0-35.0 13 ± 2 4.42 ± 0.01 7 ± 1 2.15 ± 0.03 6 ± 2 
T1-2-05152017-1-27 35.0-37.0 12 ± 2 6.15 ± 0.09 6 ± 1 2.10 ± 0.01 7 ± 2 
T1-2-05152017-1-28 37.0-39.0 14 ± 2 5.53 ± 0.06 5 ± 1 2.19 ± 0.02 6 ± 2 
T1-2-05152017-1-29 39.0-41.0 12 ± 2 5.9 ± 0.1 6 ± 1 3.06 ± 0.07 7 ± 2 
T1-2-05152017-1-30 41.0-43.0 12 ± 2 6.1 ± 0.3 7 ± 1 3.3 ± 0.1 5 ± 3 
T1-2-05152017-1-31 43.0-45.0 13 ± 2 6.4 ± 0.2 6 ± 1 3.5 ± 0.1 6 ± 2 
T1-2-05152017-1-32 45.0-47.0 14 ± 2 6.3 ± 0.2 5 ± 1 3.3 ± 0.1 5 ± 2 
T1-2-05152017-1-33 47.0-49.0 15 ± 2 5.63 ± 0.04 6 ± 1 3.06 ± 0.04 6 ± 3 
T1-2-05152017-1-34 49.0-51.0 14 ± 2 4.90 ± 0.03 5 ± 1 2.48 ± 0.03 6 ± 2 
T1-2-05152017-1-35 51.0-53.0 13 ± 2 5.45 ± 0.03 6 ± 1 2.88 ± 0.02 6 ± 2 
T1-2 is the soil core collected at the farthest inland of the transect on the east side of Crawdad 
Cove Road 







Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T2-0 core) 
Sample Name Depth (cm) B (ICP) Na (ICP) Mg (ICP) 
T2-0-01282018-1 0.0-1.0 779 ± 1 4570 ± 30 6440 ± 20 
T2-0-01282018-2 1.0-2.0 390 ± 2 4920 ± 60 7770 ± 40 
T2-0-01282018-3 2.0-3.0 2870 ± 20 6270 ± 30 880 ± 10 
T2-0-01282018-4 3.0-4.0 265 ± 5 4520 ± 10 6670 ± 20 
T2-0-01282018-5 4.0-5.0 4120 ± 30 7020 ± 130 510 ± 10 
T2-0-01282018-6 5.0-6.0 440 ± 10 4800 ± 100 6400 ± 100 
T2-0-01282018-7 6.0-7.0 2470 ± 10 5770 ± 40 797 ± 4 
T2-0-01282018-8 7.0-8.0 680 ± 10 5100 ± 100 6000 ± 100 
T2-0-01282018-9 8.0-9.0 552 ± 4 5300 ± 100 6200 ± 100 
T2-0-01282018-10 9.0-10.0 662 ± 1 5090 ± 40 5520 ± 30 
T2-0-01282018-11 10.0-12.0 415 ± 2 5000 ± 100 7400 ± 100 
T2-0-01282018-12 12.0-14.0 547 ± 2 5100 ± 100 7600 ± 100 
T2-0-01282018-13 14.0-16.0 330 ± 10 4600 ± 100 8000 ± 100 
T2-0-01282018-14 16.0-18.5 685 ± 2 4800 ± 50 6900 ± 100 
T2-0-01282018-15 18.5-20.5 632 ± 1 4900 ± 100 6200 ± 100 
T2-0-01282018-16 20.5-22.5 625 ± 0 5500 ± 200 4600 ± 100 
T2-0-01282018-17 22.5-24.5 2770 ± 20 6870 ± 50 982 ± 4 
T2-0-01282018-18 24.5-26.5 510 ± 10 5490 ± 30 3270 ± 10 
Sample Name Depth (cm) Al (ICP) Si* (ICP) P (ICP) 
T2-0-01282018-1 0.0-1.0 24500 ± 100 9460 ± 30 450 ± 10 
T2-0-01282018-2 1.0-2.0 27200 ± 200 7270 ± 30 565 ± 5 
T2-0-01282018-3 2.0-3.0 18700 ± 100 28000 ± 100 540 ± 10 
T2-0-01282018-4 3.0-4.0 26500 ± 100 2140 ± 10 467 ± 4 
T2-0-01282018-5 4.0-5.0 16800 ± 300 46200 ± 400 535 ± 4 
T2-0-01282018-6 5.0-6.0 28000 ± 1000 2270 ± 20 470 ± 3 
T2-0-01282018-7 6.0-7.0 14300 ± 100 21700 ± 100 480 ± 10 
T2-0-01282018-8 7.0-8.0 29000 ± 1000 5200 ± 100 442 ± 4 
T2-0-01282018-9 8.0-9.0 26700 ± 500 2950 ± 10 435 ± 2 
T2-0-01282018-10 9.0-10.0 24200 ± 200 4200 ± 30 387 ± 4 
T2-0-01282018-11 10.0-12.0 29000 ± 1000 2850 ± 3 515 ± 1 
T2-0-01282018-12 12.0-14.0 36700 ± 700 3520 ± 20 510 ± 10 
T2-0-01282018-13 14.0-16.0 36000 ± 500 1860 ± 10 570 ± 10 
T2-0-01282018-14 16.0-18.5 26000 ± 400 6820 ± 50 560 ± 10 
T2-0-01282018-15 18.5-20.5 27000 ± 300 5320 ± 20 490 ± 10 
T2-0-01282018-16 20.5-22.5 29500 ± 100 5200 ± 100 410 ± 10 
T2-0-01282018-17 22.5-24.5 20100 ± 100 26490 ± 30 400 ± 10 
T2-0-01282018-18 24.5-26.5 24000 ± 100 5600 ± 10 360 ± 2 
T2-0 is the sediment core collected at the water’s edge on the transect on the west side of 
Crawdad Cove Road  
1% = 10,000 ppm 
* = Silicon residuals left after digestion in acids thus most Si was evaporated during HF step 
320 
 
Table 43 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T2-0 core) 
Sample Name Depth (cm) K (ICP) Ca (ICP) Sc (ICPMS) 
T2-0-01282018-1 0.0-1.0 10010 ± 40 136300 ± 200 6.69 ± 0.07 
T2-0-01282018-2 1.0-2.0 11200 ± 100 159700 ± 400 6.26 ± 0.09 
T2-0-01282018-3 2.0-3.0 11870 ± 40 105400 ± 300 6.32 ± 0.02 
T2-0-01282018-4 3.0-4.0 10460 ± 10 127900 ± 400 4.35 ± 0.03 
T2-0-01282018-5 4.0-5.0 12400 ± 200 82700 ± 200 6.56 ± 0.04 
T2-0-01282018-6 5.0-6.0 11500 ± 200 126700 ± 200 4.61 ± 0.04 
T2-0-01282018-7 6.0-7.0 12200 ± 100 74700 ± 100 5.12 ± 0.09 
T2-0-01282018-8 7.0-8.0 11900 ± 300 125100 ± 400 5.77 ± 0.05 
T2-0-01282018-9 8.0-9.0 12900 ± 200 98200 ± 100 5.94 ± 0.07 
T2-0-01282018-10 9.0-10.0 11900 ± 100 69200 ± 100 4.82 ± 0.02 
T2-0-01282018-11 10.0-12.0 13100 ± 300 93900 ± 300 6.24 ± 0.02 
T2-0-01282018-12 12.0-14.0 13000 ± 200 106700 ± 200 7.1 ± 0.1 
T2-0-01282018-13 14.0-16.0 11900 ± 200 127100 ± 300 6.76 ± 0.08 
T2-0-01282018-14 16.0-18.5 12100 ± 100 128500 ± 300 5.56 ± 0.07 
T2-0-01282018-15 18.5-20.5 11800 ± 200 105890 ± 40 5.52 ± 0.05 
T2-0-01282018-16 20.5-22.5 12100 ± 400 67700 ± 100 5.25 ± 0.05 
T2-0-01282018-17 22.5-24.5 11300 ± 100 59000 ± 100 5.9 ± 0.1 
T2-0-01282018-18 24.5-26.5 9900 ± 100 53900 ± 100 6.0 ± 0.1 
Sample Name Depth (cm) Ti (ICP) Ti (ICPMS) Cr (ICPMS) 
T2-0-01282018-1 0.0-1.0 1622 ± 5 1900 ± 100 24.2 ± 0.1 
T2-0-01282018-2 1.0-2.0 1863.9 ± 0.5 2200 ± 100 33.1 ± 0.3 
T2-0-01282018-3 2.0-3.0 1982 ± 4 2300 ± 100 29.1 ± 0.3 
T2-0-01282018-4 3.0-4.0 1618 ± 2 1950 ± 20 24.1 ± 0.2 
T2-0-01282018-5 4.0-5.0 1846 ± 4 2170 ± 20 23.1 ± 0.2 
T2-0-01282018-6 5.0-6.0 1774 ± 7 2110 ± 40 24.2 ± 0.2 
T2-0-01282018-7 6.0-7.0 1893 ± 4 2270 ± 40 23.2 ± 0.3 
T2-0-01282018-8 7.0-8.0 1718 ± 7 2090 ± 40 24.1 ± 0.5 
T2-0-01282018-9 8.0-9.0 1863 ± 7 2300 ± 100 27.0 ± 0.1 
T2-0-01282018-10 9.0-10.0 1906 ± 3 2320 ± 40 22.1 ± 0.1 
T2-0-01282018-11 10.0-12.0 2106 ± 3 2510 ± 10 30.8 ± 0.5 
T2-0-01282018-12 12.0-14.0 1929 ± 1 2450 ± 40 29.4 ± 0.2 
T2-0-01282018-13 14.0-16.0 2147 ± 3 2750 ± 20 34.5 ± 0.2 
T2-0-01282018-14 16.0-18.5 2122 ± 7 2660 ± 40 34.3 ± 0.6 
T2-0-01282018-15 18.5-20.5 1938 ± 3 2420 ± 10 28.5 ± 0.2 
T2-0-01282018-16 20.5-22.5 1908 ± 7 2380 ± 10 28.9 ± 0.6 
T2-0-01282018-17 22.5-24.5 2169 ± 4 2690 ± 40 37.5 ± 0.5 
T2-0-01282018-18 24.5-26.5 2972 ± 4 3660 ± 50 52.7 ± 0.2 
T2-0 is the sediment core collected at the water’s edge on the transect on the west side of 
Crawdad Cove Road 




Table 43 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge 
of the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% 






Mn (ICP) Fe (ICP) Co (ICPMS) 
T2-0-01282018-1 0.0-1.0 309 ± 5 294.5 ± 0.7 11080 ± 40 5.05 ± 0.03 
T2-0-01282018-2 1.0-2.0 353 ± 4 339.8 ± 0.7 13340 ± 10 6.03 ± 0.06 
T2-0-01282018-3 2.0-3.0 334 ± 3 319.8 ± 0.7 12520 ± 20 6.11 ± 0.05 
T2-0-01282018-4 3.0-4.0 291 ± 5 274.7 ± 0.7 11390 ± 10 5.27 ± 0.04 
T2-0-01282018-5 4.0-5.0 293 ± 1 282.3 ± 0.7 11090 ± 20 5.29 ± 0.05 
T2-0-01282018-6 5.0-6.0 293.7 ± 0.5 280 ± 1 11850 ± 30 4.95 ± 0.07 
T2-0-01282018-7 6.0-7.0 305.8 ± 0.5 290 ± 1 11190 ± 20 5.42 ± 0.02 
T2-0-01282018-8 7.0-8.0 296 ± 5 274.8 ± 0.2 11520 ± 10 4.971 ± 0.007 
T2-0-01282018-9 8.0-9.0 321 ± 4 300 ± 2 12390 ± 40 4.84 ± 0.06 
T2-0-01282018-10 9.0-10.0 279 ± 2 262.2 ± 0.2 11040 ± 10 4.17 ± 0.05 
T2-0-01282018-11 10.0-12.0 357 ± 3 335 ± 1 13720 ± 10 5.63 ± 0.02 
T2-0-01282018-12 12.0-14.0 396 ± 3 357.4 ± 0.5 13900 ± 20 6.23 ± 0.02 
T2-0-01282018-13 14.0-16.0 436 ± 1 390 ± 6 15300 ± 200 6.27 ± 0.02 
T2-0-01282018-14 16.0-18.5 450 ± 10 399.9 ± 0.2 14970 ± 30 6.40 ± 0.03 
T2-0-01282018-15 18.5-20.5 409 ± 2 367 ± 1 13640 ± 20 5.6 ± 0.2 
T2-0-01282018-16 20.5-22.5 323 ± 4 292 ± 1 12470 ± 20 4.95 ± 0.07 
T2-0-01282018-17 22.5-24.5 345 ± 2 307.4 ± 0.5 12850 ± 30 6.01 ± 0.08 






Cu (ICPMS) Zn (ICPMS) As (ICPMS) 
T2-0-01282018-1 0.0-1.0 13.0 ± 0.2 15.86 ± 0.08 52 ± 3 9.2 ± 0.1 
T2-0-01282018-2 1.0-2.0 16.0 ± 0.1 17.76 ± 0.04 60 ± 2 10.94 ± 0.05 
T2-0-01282018-3 2.0-3.0 15.8 ± 0.2 13.1 ± 0.1 41.2 ± 0.8 11.5 ± 0.1 
T2-0-01282018-4 3.0-4.0 13.8 ± 0.2 10.9 ± 0.1 32.1 ± 0.1 10.08 ± 0.03 
T2-0-01282018-5 4.0-5.0 13.4 ± 0.1 11.32 ± 0.08 28 ± 1 9.4 ± 0.1 
T2-0-01282018-6 5.0-6.0 12.7 ± 0.2 9.7 ± 0.1 30.8 ± 0.6 8.6 ± 0.1 
T2-0-01282018-7 6.0-7.0 13.6 ± 0.1 11.63 ± 0.05 28.4 ± 0.4 9.4 ± 0.1 
T2-0-01282018-8 7.0-8.0 12.6 ± 0.1 14.8 ± 0.1 39 ± 1 8.7 ± 0.1 
T2-0-01282018-9 8.0-9.0 11.1 ± 0.1 14.2 ± 0.2 42.0 ± 0.5 10.6 ± 0.1 
T2-0-01282018-10 9.0-10.0 9.73 ± 0.02 13.6 ± 0.1 36 ± 1 8.84 ± 0.2 
T2-0-01282018-11 10.0-12.0 14.0 ± 0.1 16.2 ± 0.2 52 ± 1 10.3 ± 0.07 
T2-0-01282018-12 12.0-14.0 14.6 ± 0.4 21.3 ± 0.4 62 ± 2 10.7 ± 0.1 
T2-0-01282018-13 14.0-16.0 15.6 ± 0.2 13.6 ± 0.2 41 ± 2 10.4 ± 0.3 
T2-0-01282018-14 16.0-18.5 15.9 ± 0.2 19.4 ± 0.1 56 ± 2 11.0 ± 0.1 
T2-0-01282018-15 18.5-20.5 12.8 ± 0.3 15.84 ± 0.05 50.0 ± 0.3 10.7 ± 0.2 
T2-0-01282018-16 20.5-22.5 10.6 ± 0.2 12.70 ± 0.03 52 ± 1 8.2 ± 0.1 
T2-0-01282018-17 22.5-24.5 12.2 ± 0.2 9.80 ± 0.06 32 ± 1   9.6 ± 0.2 
T2-0-01282018-18 24.5-26.5 12.8 ± 0.3 12.6 ± 0.1 47 ± 1 7.9 ± 0.1 
T2-0 is the sediment core collected at the water’s edge on the transect on the west side of 
Crawdad Cove Road; 1% = 10,000 ppm 
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Table 43 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




Se (ICPMS) Sr (ICP) Sr (ICPMS) Y (ICPMS) 
T2-0-01282018-1 0.0-1.0 < 1.4 x 10-3 744 ± 2 714 ± 4 8.62 ± 0.04 
T2-0-01282018-2 1.0-2.0 < 2.4 x 10-3 807 ± 2 774 ± 4 8.93 ± 0.04 
T2-0-01282018-3 2.0-3.0 0.9 ± 0.2 587.2 ± 0.5 563 ± 6 2.76 ± 0.03 
T2-0-01282018-4 3.0-4.0 0.7 ± 0.1 649.4 ± 0.2 632 ± 4 8.21 ± 0.07 
T2-0-01282018-5 4.0-5.0 1.2 ± 0.2 552 ± 3 520 ± 2 2.81 ± 0.02 
T2-0-01282018-6 5.0-6.0 0.66 ± 0.07 700 ± 4 679 ± 2 7.52 ± 0.03 
T2-0-01282018-7 6.0-7.0 1.32 ± 0.07 474.5 ± 0.7 453 ± 3 1.37 ± 0.01 
T2-0-01282018-8 7.0-8.0 < 2.0 x 10-3 652 ± 1 648 ± 7 9.4 ± 0.1 
T2-0-01282018-9 8.0-9.0 < 2.2 x 10-3 570 ± 3 554 ± 4 10.08 ± 0.05 
T2-0-01282018-10 9.0-10.0 < 1.9 x 10-3 500 ± 1 482 ± 2 7.43 ± 0.02 
T2-0-01282018-11 10.0-12.0 < 1.6 x 10-3 630 ± 2 611 ± 4 9.78 ± 0.09 
T2-0-01282018-12 12.0-14.0 < 2.7 x 10-3 732 ± 1 740 ± 9 10.48 ± 0.06 
T2-0-01282018-13 14.0-16.0 < 1.2 x 10-3 840 ± 10 877 ± 9 11.16 ± 0.03 
T2-0-01282018-14 16.0-18.5 < 2.1 x 10-3 825 ± 3 840 ± 10 9.42 ± 0.09 
T2-0-01282018-15 18.5-20.5 < 1.1 x 10-3 709 ± 1 698 ± 4 8.20 ± 0.05 
T2-0-01282018-16 20.5-22.5 < 1.6 x 10-3 480 ± 3 469 ± 2 8.26 ± 0.07 
T2-0-01282018-17 22.5-24.5 < 2.1 x 10-3 415 ± 1 405 ± 4 8.25 ± 0.07 







Sn (ICPMS) Sn (ICPMS) 
T2-0-01282018-1 0.0-1.0 88.8 ± 0.5 < 1.8 x 10-3 1.44 ± 0.02 1.44 ± 0.02 
T2-0-01282018-2 1.0-2.0 107.0 ± 0.5 < 1.5 x 10-3 1.32 ± 0.02 1.32 ± 0.02 
T2-0-01282018-3 2.0-3.0 92.2 ± 0.7 < 6.0 x 10-4 0.90 ± 0.02 0.90 ± 0.02 
T2-0-01282018-4 3.0-4.0 79.3 ± 0.9 < 1.8 x 10-3 0.90 ± 0.02 0.90 ± 0.02 
T2-0-01282018-5 4.0-5.0 86.5 ± 0.8 < 3.0 x 10-3 0.80 ± 0.01 0.80 ± 0.01 
T2-0-01282018-6 5.0-6.0 101.2 ± 0.4 < 1.2 x 10-3 0.73 ± 0.01 0.73 ± 0.01 
T2-0-01282018-7 6.0-7.0 55.8 ± 0.1 < 2.1 x 10-3 1.03 ± 0.02 1.03 ± 0.02 
T2-0-01282018-8 7.0-8.0 94 ± 1 < 3.9 x 10-3 1.60 ± 0.03 1.60 ± 0.03 
T2-0-01282018-9 8.0-9.0 113.6 ± 0.9 < 3.0 x 10-4 1.61 ± 0.02 1.61 ± 0.02 
T2-0-01282018-10 9.0-10.0 106.8 ± 0.8 < 1.2 x 10-3 1.453 ± 0.005 1.453 ± 0.005 
T2-0-01282018-11 10.0-12.0 121.8 ± 0.7 < 6.0 x 10-4 1.64 ± 0.01 1.64 ± 0.01 
T2-0-01282018-12 12.0-14.0 95.5 ± 0.7 < 2.1 x 10-3 1.5 ± 0.1 1.5 ± 0.1 
T2-0-01282018-13 14.0-16.0 103.8 ± 0.7 < 1.2 x 10-3 0.98 ± 0.02 0.98 ± 0.02 
T2-0-01282018-14 16.0-18.5 101.2 ± 0.8 < 1.8 x 10-3 1.67 ± 0.01 1.67 ± 0.01 
T2-0-01282018-15 18.5-20.5 89.2 ± 0.6 < 1.8 x 10-3 1.39 ± 0.02 1.39 ± 0.02 
T2-0-01282018-16 20.5-22.5 87.5 ± 0.8 < 3.0 x 10-4 1.33 ± 0.02 1.33 ± 0.02 
T2-0-01282018-17 22.5-24.5 118.3 ± 0.3 < 1.5 x 10-3 0.74 ± 0.01 0.74 ± 0.01 
T2-0-01282018-18 24.5-26.5 108 ± 1 < 2.1 x 10-3 1.52 ± 0.01 1.52 ± 0.01 
T2-0 is the sediment core collected at the water’s edge on the transect on the west side of 
Crawdad Cove Road 
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Table 43 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the sediment core collected at the water’s edge of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




Sb (ICPMS) Ba (ICP) Ba (ICPMS) La (ICPMS) 
T2-0-01282018-1 0.0-1.0 0.224 ± 0.005 449 ± 3 432 ± 3 18.06 ± 0.2 
T2-0-01282018-2 1.0-2.0 0.26 ± 0.01 482 ± 2 470 ± 10 19.64 ± 0.09 
T2-0-01282018-3 2.0-3.0 0.29 ± 0.01 470 ± 1 438 ± 2 10.11 ± 0.05 
T2-0-01282018-4 3.0-4.0 0.197 ± 0.005 126 ± 1 119 ± 1 19.34 ± 0.02 
T2-0-01282018-5 4.0-5.0 0.29 ± 0.02 452 ± 2 413 ± 3 9.31 ± 0.06 
T2-0-01282018-6 5.0-6.0 0.207 ± 0.007 183.9 ± 0.2 180 ± 2 16.05 ± 0.05 
T2-0-01282018-7 6.0-7.0 0.39 ± 0.03 322 ± 1 298 ± 3 4.57 ± 0.04 
T2-0-01282018-8 7.0-8.0 0.313 ± 0.007 540 ± 2 540 ± 4 18.8 ± 0.1 
T2-0-01282018-9 8.0-9.0 0.32 ± 0.01 534.6 ± 0.2 528 ± 5 19.42 ± 0.09 
T2-0-01282018-10 9.0-10.0 0.322 ± 0.005 417 ± 1 415 ± 4 14.14 ± 0.08 
T2-0-01282018-11 10.0-12.0 0.362 ± 0.007 399.7 ± 0.2 403 ± 5 19.1 ± 0.1 
T2-0-01282018-12 12.0-14.0 0.330 ± 0.009 540 ± 2 561 ± 5 24.1 ± 0.3 
T2-0-01282018-13 14.0-16.0 0.30 ± 0.01 577 ± 1 594 ± 2 21.6 ± 0.1 
T2-0-01282018-14 16.0-18.5 0.388 ± 0.005 407.4 ± 0.2 429 ± 3 19.54 ± 0.05 
T2-0-01282018-15 18.5-20.5 0.36 ± 0.02 479.5 ± 0.7 490 ± 7 17.6 ± 0.2 
T2-0-01282018-16 20.5-22.5 0.296 ± 0.007 579.5 ± 0.2 590.1 ± 0.2 20.5 ± 0.1 
T2-0-01282018-17 22.5-24.5 0.30 ± 0.02 607 ± 1 605 ± 1 19.4 ± 0.1 




Ce (ICPMS) Nd (ICPMS) Pt (ICP) Pb (ICPMS) 
T2-0-01282018-1 0.0-1.0 41.09 ± 0.07 16.85 ± 0.07 144 ± 9 16.8 ± 0.2 
T2-0-01282018-2 1.0-2.0 50.1 ± 0.6 20.9 ± 0.1 173 ± 2 20.40 ± 0.09 
T2-0-01282018-3 2.0-3.0 23.04 ± 0.05 9.8 ± 0.1 166 ± 4 20.5 ± 0.2 
T2-0-01282018-4 3.0-4.0 42.5 ± 0.2 16.7 ± 0.1 156 ± 2 15.6 ± 0.1 
T2-0-01282018-5 4.0-5.0 21.3 ± 0.1 9.5 ± 0.1 149 ± 5 19.57 ± 0.02 
T2-0-01282018-6 5.0-6.0 40.8 ± 0.2 17.11 ± 0.05 158 ± 3 20.5 ± 0.1 
T2-0-01282018-7 6.0-7.0 10.4 ± 0.2 4.81 ± 0.01 150 ± 10 19.0 ± 0.1 
T2-0-01282018-8 7.0-8.0 44.1 ± 0.7 18.2 ± 0.2 150 ± 10 17.25 ± 0.05 
T2-0-01282018-9 8.0-9.0 48.4 ± 0.3 18.9 ± 0.2 158 ± 5 15.6 ± 0.2 
T2-0-01282018-10 9.0-10.0 36.1 ± 0.5 13.9 ± 0.1 143 ± 3 17.04 ± 0.05 
T2-0-01282018-11 10.0-12.0 47.6 ± 0.4 20.8 ± 0.2 181 ± 2 21.0 ± 0.1 
T2-0-01282018-12 12.0-14.0 53.5 ± 0.4 23.3 ± 0.6 180 ± 10 21.0 ± 0.2 
T2-0-01282018-13 14.0-16.0 56.9 ± 0.6 21.0 ± 0.1 200 ± 1 22.41 ± 0.05 
T2-0-01282018-14 16.0-18.5 54.5 ± 0.6 19.2 ± 0.3 194 ± 5 18.02 ± 0.04 
T2-0-01282018-15 18.5-20.5 47.8 ± 0.3 19.2 ± 0.2 183 ± 3 15.1 ± 0.1 
T2-0-01282018-16 20.5-22.5 49.6 ± 0.7 19.8 ± 0.1 167.9 ± 0.7 18.6 ± 0.1 
T2-0-01282018-17 22.5-24.5 42 ± 1 16.6 ± 0.3 170 ± 1 17.37 ± 0.07 
T2-0-01282018-18 24.5-26.5 57.5 ± 0.5 20.9 ± 0.4 248 ± 4 19.2 ± 0.1 
T2-0 is the sediment core collected at the water’s edge on the transect on the west side of 
Crawdad Cove Road 
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Table 43 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the sediment core collected 
at the water’s edge of the transect on the west side of Crawdad Cove 
Road over depth (cm) (1σ = 68% confidence interval) (T2-0 core) 
Sample Name Depth (cm) Th (ICPMS) U (ICPMS) 
T2-0-01282018-1 0.0-1.0 4.49 ± 0.04 2.47 ± 0.02 
T2-0-01282018-2 1.0-2.0 5.20 ± 0.07 2.96 ± 0.03 
T2-0-01282018-3 2.0-3.0 0.108 ± 0.002 2.91 ± 0.01 
T2-0-01282018-4 3.0-4.0 4.46 ± 0.03 2.63 ± 0.03 
T2-0-01282018-5 4.0-5.0 0.131 ± 0.002 2.90 ± 0.02 
T2-0-01282018-6 5.0-6.0 4.24 ± 0.03 2.938 ± 0.007 
T2-0-01282018-7 6.0-7.0 0.078 ± 0.002 3.45 ± 0.04 
T2-0-01282018-8 7.0-8.0 5.30 ± 0.04 3.22 ± 0.03 
T2-0-01282018-9 8.0-9.0 5.53 ± 0.06 2.95 ± 0.02 
T2-0-01282018-10 9.0-10.0 3.96 ± 0.04 2.54 ± 0.02 
T2-0-01282018-11 10.0-12.0 5.66 ± 0.08 3.267 ± 0.005 
T2-0-01282018-12 12.0-14.0 5.75 ± 0.06 3.44 ± 0.01 
T2-0-01282018-13 14.0-16.0 5.85 ± 0.03 3.459 ± 0.007 
T2-0-01282018-14 16.0-18.5 5.37 ± 0.04 3.49 ± 0.03 
T2-0-01282018-15 18.5-20.5 5.11 ± 0.05 2.96 ± 0.04 
T2-0-01282018-16 20.5-22.5 5.21 ± 0.005 2.33 ± 0.03 
T2-0-01282018-17 22.5-24.5 4.33 ± 0.04 2.22 ± 0.03 
T2-0-01282018-18 24.5-26.5 5.41 ± 0.06 1.77 ± 0.03 
T2-0 is the sediment core collected at the water’s edge on the transect on the west side of 

















Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




B (ICP) Na (ICP) Mg (ICP) Al (ICP) 
T2-1-04102017-1-1 0.0-1.0 1140 ± 30 9200 ± 100 6670 ± 50 30200 ± 300 
T2-1-04102017-1-2 1.0-2.0 3300 ± 10 12900 ± 100 7090 ± 30 31200 ± 100 
T2-1-04102017-1-3 2.0-3.0 2871 ± 2 12400 ± 100 6840 ± 40 32500 ± 300 
T2-1-04102017-1-4 3.0-4.0 3020 ± 10 11700 ± 100 5770 ± 30 29500 ± 200 
T2-1-04102017-1-5 4.0-5.0 2407 ± 1 10300 ± 100 5590 ± 30 29200 ± 200 
T2-1-04102017-1-6 5.0-6.0 2442 ± 1 10310 ± 20 5390 ± 10 29000 ± 50 
T2-1-04102017-1-7 6.0-7.0 930 ± 10 8960 ± 40 5790 ± 20 29000 ± 100 
T2-1-04102017-1-8 7.0-8.0 2800 ± 20 11100 ± 200 5590 ± 50 27700 ± 400 
T2-1-04102017-1-9 8.0-9.0 620 ± 10 8100 ± 100 5140 ± 40 27500 ± 300 
T2-1-04102017-1-10 9.0-10.0 2110 ± 5 10400 ± 100 5290 ± 20 28200 ± 200 
T2-1-04102017-1-11 10.0-11.0 2150 ± 5 10200 ± 200 4940 ± 50 26700 ± 400 
T2-1-04102017-1-12 11.0-12.0 2110 ± 0 9800 ± 100 4740 ± 30 25500 ± 200 
T2-1-04102017-1-13 12.0-13.0 437 ± 3 8360 ± 20 5540 ± 20 28000 ± 100 
T2-1-04102017-1-14 13.0-14.0 654 ± 1 8390 ± 20 5770 ± 10 27230 ± 30 
T2-1-04102017-1-15 14.0-15.0 2500 ± 20 11300 ± 200 5790 ± 60 27500 ± 400 
T2-1-04102017-1-16 15.0-16.0 630 ± 10 7700 ± 100 4820 ± 30 23400 ± 300 
T2-1-04102017-1-17 16.0-17.0 2270 ± 10 10190 ± 50 5570 ± 10 26000 ± 100 
T2-1-04102017-1-18 17.0-18.0 2480 ± 5 11000 ± 100 5970 ± 40 27800 ± 300 
T2-1-04102017-1-19 18.0-19.0 2032 ± 5 9700 ± 100 5440 ± 30 24600 ± 300 
T2-1-04102017-1-20 19.0-20.0 2400 ± 10 10900 ± 100 5670 ± 40 24600 ± 200 
T2-1-04102017-1-21 20.0-22.0 600 ± 10 8700 ± 100 5670 ± 50 27000 ± 300 
T2-1-04102017-1-22 22.0-24.0 4440 ± 30 12600 ± 200 2950 ± 30 23500 ± 400 
T2-1-04102017-1-23 24.0-26.0 990 ± 10 10200 ± 100 6590 ± 50 29800 ± 400 
T2-1-04102017-1-24 26.0-28.0 2300 ± 10 8790 ± 40 4170 ± 10 29200 ± 100 
T2-1-04102017-1-25 28.0-30.0 2520 ± 10 10410 ± 20 2187 ± 0 23040 ± 20 
T2-1-04102017-1-26 30.0-32.0 780 ± 10 9200 ± 200 5670 ± 70 27200 ± 400 
T2-1-04102017-1-27 32.0-34.0 459 ± 3 7300 ± 100 3670 ± 40 19900 ± 300 
T2-1-04102017-1-28 34.0-36.0 407 ± 2 8100 ± 100 4070 ± 40 22400 ± 300 
T2-1-04102017-1-29 36.0-38.0 265 ± 2 6300 ± 100 3640 ± 20 18500 ± 100 
T2-1-04102017-1-30 38.0-40.0 181 ± 1 6800 ± 100 3640 ± 30 18800 ± 200 
T2-1-04102017-1-31 40.0-42.0 2520 ± 10 10200 ± 100 3420 ± 30 19300 ± 200 
T2-1-04102017-1-32 42.0-44.0 379 ± 4 7000 ± 100 3770 ± 30 20800 ± 300 
T2-1-04102017-1-33 44.0-46.0 277 ± 1 5840 ± 40 1390 ± 10 15100 ± 100 
T2-1-04102017-1-34 46.0-48.0 152 ± 1 6940 ± 10 3890 ± 10 20400 ± 100 
T2-1-04102017-1-35 48.0-50.0 1710 ± 10 9000 ± 100 3770 ± 20 17800 ± 100 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 




Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T2-1 core) 
Sample Name Depth (cm) Si* (ICP) P (ICP) S** (XRF) K (ICP) 
T2-1-04102017-1-1 0.0-1.0 8040 ± 60 560 ± 10 18600 ± 400 7960 ± 50 
T2-1-04102017-1-2 1.0-2.0 17950 ± 50 650 ± 10 14400 ± 300 8710 ± 20 
T2-1-04102017-1-3 2.0-3.0 12680 ± 40 622 ± 3 8800 ± 300 8400 ± 100 
T2-1-04102017-1-4 3.0-4.0 14600 ± 100 520 ± 10 6700 ± 200 7790 ± 40 
T2-1-04102017-1-5 4.0-5.0 11080 ± 40 470 ± 10 3100 ± 200 7790 ± 50 
T2-1-04102017-1-6 5.0-6.0 11810 ± 40 470 ± 10 3000 ± 200 7760 ± 10 
T2-1-04102017-1-7 6.0-7.0 9690 ± 20 570 ± 10 2400 ± 100 7940 ± 40 
T2-1-04102017-1-8 7.0-8.0 12500 ± 100 509 ± 4 2400 ± 200 8200 ± 100 
T2-1-04102017-1-9 8.0-9.0 6170 ± 50 470 ± 10 3100 ± 200 7200 ± 100 
T2-1-04102017-1-10 9.0-10.0 8910 ± 20 480 ± 10 2200 ± 100 7500 ± 100 
T2-1-04102017-1-11 10.0-11.0 8500 ± 100 472 ± 4 1800 ± 100 7390 ± 100 
T2-1-04102017-1-12 11.0-12.0 8390 ± 50 462 ± 4 1900 ± 100 6940 ± 40 
T2-1-04102017-1-13 12.0-13.0 5890 ± 30 567 ± 4 2400 ± 100 7190 ± 10 
T2-1-04102017-1-14 13.0-14.0 6840 ± 10 590 ± 10 1900 ± 100 6940 ± 20 
T2-1-04102017-1-15 14.0-15.0 11800 ± 100 600 ± 10 1600 ± 100 7400 ± 100 
T2-1-04102017-1-16 15.0-16.0 6290 ± 40 410 ± 10 2100 ± 100 6040 ± 70 
T2-1-04102017-1-17 16.0-17.0 9490 ± 30 542 ± 4 1700 ± 100 6720 ± 20 
T2-1-04102017-1-18 17.0-18.0 11160 ± 50 640 ± 10 1900 ± 100 7100 ± 100 
T2-1-04102017-1-19 18.0-19.0 8860 ± 30 522 ± 4 2300 ± 100 6500 ± 100 
T2-1-04102017-1-20 19.0-20.0 11100 ± 100 649 ± 5 1600 ± 100 6700 ± 100 
T2-1-04102017-1-21 20.0-22.0 7040 ± 50 592 ± 3 1100 ± 100 6900 ± 100 
T2-1-04102017-1-22 22.0-24.0 28500 ± 200 770 ± 10 1700 ± 100 7300 ± 100 
T2-1-04102017-1-23 24.0-26.0 10100 ± 100 704 ± 2 1200 ± 100 7100 ± 100 
T2-1-04102017-1-24 26.0-28.0 9060 ± 40 440 ± 10 1100 ± 100 5140 ± 20 
T2-1-04102017-1-25 28.0-30.0 10790 ± 100 52 ± 4 1400 ± 100 6320 ± 10 
T2-1-04102017-1-26 30.0-32.0 8500 ± 100 604 ± 4 1100 ± 100 7200 ± 100 
T2-1-04102017-1-27 32.0-34.0 10400 ± 100 550 ± 10 900 ± 100 6500 ± 100 
T2-1-04102017-1-28 34.0-36.0 5670 ± 20 470 ± 10 700 ± 100 6800 ± 100 
T2-1-04102017-1-29 36.0-38.0 2430 ± 10 469 ± 3 700 ± 100 5690 ± 40 
T2-1-04102017-1-30 38.0-40.0 3270 ± 3 480 ± 10 700 ± 100 6400 ± 100 
T2-1-04102017-1-31 40.0-42.0 17900 ± 100 489 ± 4 500 ± 100 6500 ± 100 
T2-1-04102017-1-32 42.0-44.0 3870 ± 10 490 ± 10 500 ± 100 6500 ± 100 
T2-1-04102017-1-33 44.0-46.0 3150 ± 10 155 ± 5 600 ± 100 5520 ± 40 
T2-1-04102017-1-34 46.0-48.0 1123 ± 1 480 ± 10 900 ± 100 7040 ± 10 
T2-1-04102017-1-35 48.0-50.0 3640 ± 20 400 ± 10 900 ± 100 6220 ± 50 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 
1% = 10,000 ppm 
* = Silicon residuals left after digestion in acids thus most Si was evaporated during HF step  





Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




K** (XRF) Ca (ICP) Ca** (XRF) Sc (ICPMS) 
T2-1-04102017-1-1 0.0-1.0 13100 ± 100 83600 ± 500 115900 ± 200 8.8 ± 0.1 
T2-1-04102017-1-2 1.0-2.0 14200 ± 100 82600 ± 200 112700 ± 200 10.8 ± 0.1 
T2-1-04102017-1-3 2.0-3.0 15100 ± 100 70900 ± 200 87700 ± 200 10.02 ± 0.07 
T2-1-04102017-1-4 3.0-4.0 14500 ± 100 69900 ± 100 83700 ± 200 9.5 ± 0.1 
T2-1-04102017-1-5 4.0-5.0 14600 ± 100 58700 ± 100 72000 ± 200 8.10 ± 0.02 
T2-1-04102017-1-6 5.0-6.0 14600 ± 100 49400 ± 100 58800 ± 200 8.28 ± 0.08 
T2-1-04102017-1-7 6.0-7.0 14600 ± 100 47900 ± 100 49200 ± 100 9.57 ± 0.06 
T2-1-04102017-1-8 7.0-8.0 14800 ± 100 55900 ± 100 59400 ± 200 9.24 ± 0.07 
T2-1-04102017-1-9 8.0-9.0 14300 ± 100 59900 ± 100 59900 ± 200 8.50 ± 0.05 
T2-1-04102017-1-10 9.0-10.0 14700 ± 100 57700 ± 200 46400 ± 100 8.16 ± 0.06 
T2-1-04102017-1-11 10.0-11.0 13000 ± 100 56200 ± 200 39400 ± 100 7.99 ± 0.06 
T2-1-04102017-1-12 11.0-12.0 14000 ± 100 56900 ± 100 47500 ± 100 8.04 ± 0.07 
T2-1-04102017-1-13 12.0-13.0 14200 ± 100 65900 ± 200 49000 ± 100 9.14 ± 0.07 
T2-1-04102017-1-14 13.0-14.0 14200 ± 100 44190 ± 40 43200 ± 100 9.56 ± 0.07 
T2-1-04102017-1-15 14.0-15.0 14600 ± 100 48200 ± 100 44500 ± 100 10.4 ± 0.1 
T2-1-04102017-1-16 15.0-16.0 13000 ± 100 44200 ± 200 42700 ± 100 10.21 ± 0.04 
T2-1-04102017-1-17 16.0-17.0 11400 ± 100 54700 ± 100 47700 ± 200 10.6 ± 0.09 
T2-1-04102017-1-18 17.0-18.0 13800 ± 100 56200 ± 100 41100 ± 100 11.1 ± 0.1 
T2-1-04102017-1-19 18.0-19.0 14800 ± 100 53900 ± 100 47700 ± 100 10.0 ± 0.2 
T2-1-04102017-1-20 19.0-20.0 13000 ± 100 62910 ± 30 55400 ± 200 10.31 ± 0.04 
T2-1-04102017-1-21 20.0-22.0 12800 ± 100 59200 ± 100 40900 ± 100 10.85 ± 0.06 
T2-1-04102017-1-22 22.0-24.0 12500 ± 100 66200 ± 100 45300 ± 100 9.4 ± 0.1 
T2-1-04102017-1-23 24.0-26.0 13100 ± 100 70400 ± 200 44000 ± 100 12.6 ± 0.1 
T2-1-04102017-1-24 26.0-28.0 11600 ± 100 37700 ± 100 52000 ± 100 12.0 ± 0.1 
T2-1-04102017-1-25 28.0-30.0 12100 ± 100 14230 ± 20 57200 ± 200 7.2 ± 0.1 
T2-1-04102017-1-26 30.0-32.0 12400 ± 100 46900 ± 100 47900 ± 100 9.97 ± 0.09 
T2-1-04102017-1-27 32.0-34.0 12600 ± 100 46700 ± 100 38600 ± 100 6.36 ± 0.03 
T2-1-04102017-1-28 34.0-36.0 12900 ± 100 42940 ± 50 43800 ± 100 5.58 ± 0.05 
T2-1-04102017-1-29 36.0-38.0 10800 ± 100 51700 ± 100 44200 ± 100 5.29 ± 0.03 
T2-1-04102017-1-30 38.0-40.0 12700 ± 100 48180 ± 20 43600 ± 100 4.70 ± 0.06 
T2-1-04102017-1-31 40.0-42.0 12600 ± 100 36950 ± 30 48900 ± 100 5.74 ± 0.04 
T2-1-04102017-1-32 42.0-44.0 12300 ± 100 40200 ± 100 57700 ± 200 5.21 ± 0.04 
T2-1-04102017-1-33 44.0-46.0 14200 ± 100 17200 ± 20 50200 ± 200 3.50 ± 0.04 
T2-1-04102017-1-34 46.0-48.0 12800 ± 100 39700 ± 30 51800 ± 100 4.20 ± 0.05 
T2-1-04102017-1-35 48.0-50.0 13500 ± 100 37450 ± 50 52800 ± 200 4.37 ± 0.09 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 
1% = 10,000 ppm 





Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 












T2-1-04102017-1-1 0.0-1.0 110 ± 40 3520 ± 3 1940 ± 30 40 ± 10 59.2 ± 0.3 
T2-1-04102017-1-2 1.0-2.0 130 ± 30 4240 ± 10 2060 ± 30 60 ± 10 69.0 ± 0.9 
T2-1-04102017-1-3 2.0-3.0 110 ± 30 4743 ± 2 2510 ± 30 60 ± 10 75.5 ± 0.4 
T2-1-04102017-1-4 3.0-4.0 50 ± 40 3990 ± 10 2660 ± 30 60 ± 10 67.1 ± 0.3 
T2-1-04102017-1-5 4.0-5.0 90 ± 20 3270 ± 10 2200 ± 30 50 ± 10 53.1 ± 0.1 
T2-1-04102017-1-6 5.0-6.0 60 ± 30 3690 ± 10 2610 ± 30 60 ± 10 54.1 ± 0.2 
T2-1-04102017-1-7 6.0-7.0 50 ± 30 3590 ± 10 2140 ± 30 50 ± 10 61.2 ± 0.8 
T2-1-04102017-1-8 7.0-8.0 50 ± 30 3520 ± 10 2350 ± 30 60 ± 10 64.4 ± 0.4 
T2-1-04102017-1-9 8.0-9.0 60 ± 30 3100 ± 30 2150 ± 30 50 ± 10 60 ± 1 
T2-1-04102017-1-10 9.0-10.0 60 ± 30 3220 ± 10 2440 ± 30 70 ± 10 62.6 ± 0.5 
T2-1-04102017-1-11 10.0-11.0 60 ± 20 3170 ± 10 2210 ± 30 60 ± 10 58.8 ± 0.8 
T2-1-04102017-1-12 11.0-12.0 70 ± 20 3050 ± 20 2300 ± 30 60 ± 10 53.9 ± 0.6 
T2-1-04102017-1-13 12.0-13.0 70 ± 20 3720 ± 10 2670 ± 30 60 ± 10 67.7 ± 0.6 
T2-1-04102017-1-14 13.0-14.0 40 ± 30 4044 ± 3 3950 ± 30 80 ± 10 73.0 ± 0.4 
T2-1-04102017-1-15 14.0-15.0 40 ± 30 4519 ± 5 4080 ± 30 100 ± 10 81.1 ± 0.8 
T2-1-04102017-1-16 15.0-16.0 50 ± 20 4720 ± 20 3180 ± 30 70 ± 10 87.7 ± 1 
T2-1-04102017-1-17 16.0-17.0 70 ± 20 5040 ± 20 3600 ± 40 90 ± 10 97.2 ± 0.5 
T2-1-04102017-1-18 17.0-18.0 50 ± 20 4319 ± 4 2990 ± 30 80 ± 10 80 ± 1 
T2-1-04102017-1-19 18.0-19.0 50 ± 30 4190 ± 10 2890 ± 30 60 ± 10 76.5 ± 0.1 
T2-1-04102017-1-20 19.0-20.0 50 ± 30 3994 ± 2 2520 ± 30 60 ± 10 76.9 ± 0.2 
T2-1-04102017-1-21 20.0-22.0 20 ± 30 4390 ± 10 3050 ± 30 80 ± 10 94 ± 1 
T2-1-04102017-1-22 22.0-24.0 50 ± 30 4920 ± 20 3170 ± 30 80 ± 10 94 ± 1 
T2-1-04102017-1-23 24.0-26.0 70 ± 20 4420 ± 30 3540 ± 40 90 ± 10 115 ± 1 
T2-1-04102017-1-24 26.0-28.0 60 ± 20 2870 ± 10 2120 ± 30 50 ± 10 83 ± 1 
T2-1-04102017-1-25 28.0-30.0 50 ± 30 2800 ± 10 2320 ± 30 50 ± 10 52.9 ± 0.7 
T2-1-04102017-1-26 30.0-32.0 40 ± 20 3820 ± 10 2560 ± 30 60 ± 10 77.9 ± 0.7 
T2-1-04102017-1-27 32.0-34.0 40 ± 20 3550 ± 20 2780 ± 30 70 ± 10 77.5 ± 0.6 
T2-1-04102017-1-28 34.0-36.0 50 ± 20 3470 ± 3 2880 ± 30 60 ± 10 72.3 ± 0.8 
T2-1-04102017-1-29 36.0-38.0 60 ± 20 3520 ± 10 3030 ± 30 70 ± 10 76 ± 1 
T2-1-04102017-1-30 38.0-40.0 50 ± 30 3395 ± 4 3160 ± 30 80 ± 10 71.9 ± 0.3 
T2-1-04102017-1-31 40.0-42.0 70 ± 20 3545 ± 5 2430 ± 30 60 ± 10 72.3 ± 0.9 
T2-1-04102017-1-32 42.0-44.0 60 ± 30 3300 ± 10 2290 ± 30 60 ± 10 74 ± 1 
T2-1-04102017-1-33 44.0-46.0 60 ± 30 2300 ± 10 3110 ± 40 90 ± 10 44.3 ± 0.3 
T2-1-04102017-1-34 46.0-48.0 50 ± 30 3345 ± 4 2470 ± 30 60 ± 10 63.1 ± 0.5 
T2-1-04102017-1-35 48.0-50.0 60 ± 30 3070 ± 10 2350 ± 30 60 ± 10 57.1 ± 0.1 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 
1% = 10,000 ppm 





Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 












T2-1-04102017-1-1 0.0-1.0 18 ± 5 639.1 ± 0.7 590 ± 10 620 ± 30 20120 ± 10 
T2-1-04102017-1-2 1.0-2.0 37 ± 5 617 ± 3 581 ± 3 580 ± 30 22970 ± 70 
T2-1-04102017-1-3 2.0-3.0 47 ± 5 626.6 ± 0.7 605 ± 3 490 ± 20 25460 ± 20 
T2-1-04102017-1-4 3.0-4.0 48 ± 5 529 ± 2 510 ± 10 530 ± 30 22693 ± 50 
T2-1-04102017-1-5 4.0-5.0 44 ± 4 457 ± 1 442 ± 3 420 ± 20 19320 ± 40 
T2-1-04102017-1-6 5.0-6.0 39 ± 4 482 ± 1 470 ± 3 420 ± 20 22240 ± 50 
T2-1-04102017-1-7 6.0-7.0 50 ± 4 454 ± 1 463 ± 1 390 ± 20 21620 ± 30 
T2-1-04102017-1-8 7.0-8.0 47 ± 4 429 ± 1 438 ± 5 420 ± 20 20350 ± 40 
T2-1-04102017-1-9 8.0-9.0 37 ± 4 379 ± 3 395 ± 5 360 ± 20 18000 ± 200 
T2-1-04102017-1-10 9.0-10.0 58 ± 4 392.0 ± 0.7 389 ± 2 380 ± 20 18870 ± 40 
T2-1-04102017-1-11 10.0-11.0 45 ± 4 389 ± 1 400 ± 5 360 ± 20 18870 ± 50 
T2-1-04102017-1-12 11.0-12.0 46 ± 4 372 ± 2 389 ± 3 550 ± 30 17920 ± 90 
T2-1-04102017-1-13 12.0-13.0 43 ± 4 462 ± 5 480 ± 10 470 ± 20 21800 ± 100 
T2-1-04102017-1-14 13.0-14.0 58 ± 4 492 ± 2 516 ± 5 640 ± 30 23870 ± 30 
T2-1-04102017-1-15 14.0-15.0 50 ± 5 534 ± 2 546 ± 4 570 ± 30 25710 ± 10 
T2-1-04102017-1-16 15.0-16.0 52 ± 4 529 ± 1 540 ± 10 550 ± 30 24970 ± 50 
T2-1-04102017-1-17 16.0-17.0 52 ± 5 612 ± 3 655 ± 5 630 ± 30 29700 ± 100 
T2-1-04102017-1-18 17.0-18.0 47 ± 4 532 ± 1 575 ± 4 640 ± 30 24120 ± 30 
T2-1-04102017-1-19 18.0-19.0 44 ± 4 506.8 ± 0.5 542 ± 2 550 ± 30 24620 ± 20 
T2-1-04102017-1-20 19.0-20.0 52 ± 4 469.3 ± 0.7 498 ± 1 600 ± 30 22170 ± 10 
T2-1-04102017-1-21 20.0-22.0 58 ± 4 559 ± 1 590 ± 10 550 ± 30 24960 ± 60 
T2-1-04102017-1-22 22.0-24.0 53 ± 4 614 ± 3 668 ± 5 630 ± 30 25000 ± 100 
T2-1-04102017-1-23 24.0-26.0 50 ± 4 577 ± 2 640 ± 10 710 ± 30 23800 ± 100 
T2-1-04102017-1-24 26.0-28.0 58 ± 4 411.9 ± 0.5 664 ± 5 660 ± 30 16930 ± 60 
T2-1-04102017-1-25 28.0-30.0 73 ± 4 227.9 ± 0.7 247 ± 1 900 ± 30 16620 ± 30 
T2-1-04102017-1-26 30.0-32.0 79 ± 4 554 ± 1 590 ± 10 790 ± 30 21620 ± 40 
T2-1-04102017-1-27 32.0-34.0 84 ± 4 534 ± 2 590 ± 1 680 ± 30 20750 ± 80 
T2-1-04102017-1-28 34.0-36.0 56 ± 4 516.8 ± 0.5 567 ± 3 680 ± 30 20520 ± 20 
T2-1-04102017-1-29 36.0-38.0 57 ± 4 522 ± 3 591 ± 4 580 ± 30 21640 ± 80 
T2-1-04102017-1-30 38.0-40.0 56 ± 4 474.3 ± 0.5 535 ± 5 630 ± 30 20350 ± 10 
T2-1-04102017-1-31 40.0-42.0 51 ± 4 439.4 ± 0.5 482 ± 3 400 ± 30 20870 ± 20 
T2-1-04102017-1-32 42.0-44.0 54 ± 4 439 ± 2 493 ± 2 460 ± 30 19970 ± 40 
T2-1-04102017-1-33 44.0-46.0 70 ± 5 211 ± 1 236 ± 2 470 ± 30 8190 ± 20 
T2-1-04102017-1-34 46.0-48.0 43 ± 4 441.9 ± 0.5 494 ± 5 440 ± 30 20100 ± 30 
T2-1-04102017-1-35 48.0-50.0 58 ± 4 372 ± 1 416 ± 1 570 ± 30 18550 ± 40 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 
1% = 10,000 ppm 





Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 










T2-1-04102017-1-1 0.0-1.0 12130 ± 70 7.18 ± 0.04 < 15 13.7 ± 0.1 47 ± 9 
T2-1-04102017-1-2 1.0-2.0 15150 ± 80 8.45 ± 0.07 < 15 16.5 ± 0.1 80 ± 10 
T2-1-04102017-1-3 2.0-3.0 16970 ± 80 8.7 ± 0.2 < 15 16.5 ± 0.2 60 ± 10 
T2-1-04102017-1-4 3.0-4.0 16820 ± 80 8.4 ± 0.1 < 15 15.2 ± 0.1 60 ± 10 
T2-1-04102017-1-5 4.0-5.0 12910 ± 70 6.74 ± 0.06 < 15 12.4 ± 0.2 55 ± 9 
T2-1-04102017-1-6 5.0-6.0 14050 ± 70 7.29 ± 0.04 < 15 12.47 ± 0.01 56 ± 9 
T2-1-04102017-1-7 6.0-7.0 13480 ± 70 7.89 ± 0.08 < 15 14.8 ± 0.1 58 ± 9 
T2-1-04102017-1-8 7.0-8.0 15850 ± 80 7.41 ± 0.05 < 15 14.03 ± 0.07 56 ± 9 
T2-1-04102017-1-9 8.0-9.0 11870 ± 70 6.83 ± 0.07 < 15 13.16 ± 0.09 57 ± 9 
T2-1-04102017-1-10 9.0-10.0 15790 ± 80 7.0 ± 0.1 < 15 13.5 ± 0.1 60 ± 9 
T2-1-04102017-1-11 10.0-11.0 13020 ± 70 6.89 ± 0.08 < 15 12.8 ± 0.2 47 ± 9 
T2-1-04102017-1-12 11.0-12.0 15500 ± 100 6.78 ± 0.07 < 15 13.29 ± 0.09 63 ± 9 
T2-1-04102017-1-13 12.0-13.0 15920 ± 80 8.09 ± 0.1 < 15 16.05 ± 0.06 76 ± 9 
T2-1-04102017-1-14 13.0-14.0 19400 ± 100 8.28 ± 0.1 < 15 16.07 ± 0.07 63 ± 9 
T2-1-04102017-1-15 14.0-15.0 21760 ± 90 9.06 ± 0.08 200 ± 50 17.12 ± 0.09 77 ± 10 
T2-1-04102017-1-16 15.0-16.0 19150 ± 90 8.35 ± 0.04 < 15 13.78 ± 0.05 57 ± 9 
T2-1-04102017-1-17 16.0-17.0 28900 ± 100 10.1 ± 0.1 < 15 17.75 ± 0.09 70 ± 10 
T2-1-04102017-1-18 17.0-18.0 19110 ± 80 9.08 ± 0.07 < 15 18.0 ± 0.3 52 ± 9 
T2-1-04102017-1-19 18.0-19.0 17090 ± 80 9.6 ± 0.1 < 15 15.6 ± 0.2 63 ± 9 
T2-1-04102017-1-20 19.0-20.0 16610 ± 80 8.14 ± 0.05 < 15 16.8 ± 0.2 75 ± 9 
T2-1-04102017-1-21 20.0-22.0 21040 ± 90 9.26 ± 0.03 < 15 17.5 ± 0.1 80 ± 10 
T2-1-04102017-1-22 22.0-24.0 22600 ± 100 10.59 ± 0.04 < 15 21.71 ± 0.08 80 ± 10 
T2-1-04102017-1-23 24.0-26.0 24400 ± 100 9.93 ± 0.05 < 15 19.4 ± 0.2 60 ± 10 
T2-1-04102017-1-24 26.0-28.0 14190 ± 70 9.4 ± 0.2 < 15 18.4 ± 0.2 65 ± 9 
T2-1-04102017-1-25 28.0-30.0 13090 ± 70 3.015 ± 0.007 < 15 5.3 ± 0.1 61 ± 9 
T2-1-04102017-1-26 30.0-32.0 15040 ± 70 8.04 ± 0.07 < 15 16.5 ± 0.1 61 ± 9 
T2-1-04102017-1-27 32.0-34.0 17000 ± 100 8.39 ± 0.01 < 15 17.04 ± 0.07 60 ± 9 
T2-1-04102017-1-28 34.0-36.0 17280 ± 80 7.71 ± 0.04 < 15 16.93 ± 0.08 70 ± 10 
T2-1-04102017-1-29 36.0-38.0 17400 ± 100 7.86 ± 0.08 < 15 14.6 ± 0.1 70 ± 10 
T2-1-04102017-1-30 38.0-40.0 20000 ± 100 7.47 ± 0.05 < 15 15.37 ± 0.06 70 ± 10 
T2-1-04102017-1-31 40.0-42.0 16030 ± 80 6.9 ± 0.1 < 15 15.57 ± 0.09 72 ± 9 
T2-1-04102017-1-32 42.0-44.0 16390 ± 80 6.88 ± 0.01 < 15 13.8 ± 0.2 63 ± 9 
T2-1-04102017-1-33 44.0-46.0 21400 ± 100 3.23 ± 0.06 < 15 6.39 ± 0.04 70 ± 10 
T2-1-04102017-1-34 46.0-48.0 14350 ± 70 7.5 ± 0.1 < 15 15.0 ± 0.4 60 ± 9 
T2-1-04102017-1-35 48.0-50.0 15150 ± 80 6.52 ± 0.03 < 15 13.5 ± 0.2 67 ± 9 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 
1% = 10,000 ppm 






Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 











T2-1-04102017-1-1 0.0-1.0 7.46 ± 0.03 29 ± 5 40.8 ± 0.4 63 ± 4 8.7 ± 0.1 
T2-1-04102017-1-2 1.0-2.0 8.25 ± 0.06 35 ± 6 54 ± 2 73 ± 4 10.3 ± 0.2 
T2-1-04102017-1-3 2.0-3.0 8.22 ± 0.02 28 ± 5 57.3 ± 0.8 68 ± 4 12.7 ± 0.3 
T2-1-04102017-1-4 3.0-4.0 8.1 ± 0.1 32 ± 6 42.1 ± 0.7 56 ± 4 10.9 ± 0.1 
T2-1-04102017-1-5 4.0-5.0 7.69 ± 0.02 26 ± 5 36.7 ± 0.4 56 ± 4 9.0 ± 0.1 
T2-1-04102017-1-6 5.0-6.0 7.6 ± 0.1 25 ± 6 39.5 ± 0.8 50 ± 4 10.6 ± 0.1 
T2-1-04102017-1-7 6.0-7.0 8.20 ± 0.04 28 ± 5 42 ± 1 53 ± 4 8.87 ± 0.08 
T2-1-04102017-1-8 7.0-8.0 7.8 ± 0.1 25 ± 5 38 ± 1 53 ± 4 8.7 ± 0.1 
T2-1-04102017-1-9 8.0-9.0 7.25 ± 0.04 18 ± 5 37.0 ± 0.7 57 ± 4 8.4 ± 0.2 
T2-1-04102017-1-10 9.0-10.0 7.21 ± 0.03 30 ± 5 39 ± 2 51 ± 4 10.8 ± 0.2 
T2-1-04102017-1-11 10.0-11.0 7.01 ± 0.08 23 ± 5 38 ± 1 43 ± 3 8.67 ± 0.05 
T2-1-04102017-1-12 11.0-12.0 7.08 ± 0.08 25 ± 5 41.1 ± 0.6 50 ± 4 7.55 ± 0.1 
T2-1-04102017-1-13 12.0-13.0 8.02 ± 0.07 20 ± 5 51 ± 2 54 ± 4 11.8 ± 0.1 
T2-1-04102017-1-14 13.0-14.0 8.25 ± 0.07 25 ± 5 53 ± 1 48 ± 4 8.5 ± 0.1 
T2-1-04102017-1-15 14.0-15.0 8.61 ± 0.04 28 ± 5 57 ± 1 49 ± 4 10.2 ± 0.2 
T2-1-04102017-1-16 15.0-16.0 7.16 ± 0.05 26 ± 5 52 ± 2 54 ± 4 7.7 ± 0.2 
T2-1-04102017-1-17 16.0-17.0 8.9 ± 0.1 28 ± 5 70 ± 2 51 ± 4 10.4 ± 0.3 
T2-1-04102017-1-18 17.0-18.0 9.24 ± 0.03 28 ± 5 62.6 ± 0.4 55 ± 4 10.57 ± 0.04 
T2-1-04102017-1-19 18.0-19.0 7.86 ± 0.04 21 ± 5 53 ± 1 48 ± 4 9.0 ± 0.2 
T2-1-04102017-1-20 19.0-20.0 7.94 ± 0.06 27 ± 5 45.1 ± 0.5 52 ± 4 9.9 ± 0.1 
T2-1-04102017-1-21 20.0-22.0 8.3 ± 0.1 32 ± 5 55 ± 1 62 ± 4 9.80 ± 0.07 
T2-1-04102017-1-22 22.0-24.0 10.0 ± 0.1 28 ± 5 62.4 ± 0.8 44 ± 4 12.7 ± 0.2 
T2-1-04102017-1-23 24.0-26.0 8.95 ± 0.09 26 ± 5 68.6 ± 0.6 57 ± 4 12.1 ± 0.2 
T2-1-04102017-1-24 26.0-28.0 9.0 ± 0.1 25 ± 5 53 ± 1 44 ± 3 11.5 ± 0.2 
T2-1-04102017-1-25 28.0-30.0 2.11 ± 0.02 18 ± 6 < 4.5 x 10-7 50 ± 3 1.76 ± 0.03 
T2-1-04102017-1-26 30.0-32.0 7.92 ± 0.02 20 ± 5 55.4 ± 0.2 44 ± 3 10.3 ± 0.1 
T2-1-04102017-1-27 32.0-34.0 12.6 ± 0.1 21 ± 5 71.3 ± 0.9 37 ± 3 10.8 ± 0.2 
T2-1-04102017-1-28 34.0-36.0 7.80 ± 0.07 24 ± 5 56 ± 2 47 ± 4 8.9 ± 0.1 
T2-1-04102017-1-29 36.0-38.0 6.92 ± 0.06 27 ± 5 50 ± 1 38 ± 3 9.0 ± 0.3 
T2-1-04102017-1-30 38.0-40.0 7.73 ± 0.05 27 ± 5 46 ± 2 47 ±4 9.89 ± 0.05 
T2-1-04102017-1-31 40.0-42.0 7.1 ± 0.1 21 ± 5 49 ± 2 40 ± 3 9.0 ± 0.03 
T2-1-04102017-1-32 42.0-44.0 6.75 ± 0.04 23 ± 5 44 ± 2 45 ± 4 8.8 ± 0.2 
T2-1-04102017-1-33 44.0-46.0 3.12 ± 0.03 29 ± 5 5.8 ± 0.6 59 ± 4 3.42 ± 0.07 
T2-1-04102017-1-34 46.0-48.0 7.94 ± 0.04 22 ± 5 61 ± 1 40 ± 3 10.7 ± 0.2 
T2-1-04102017-1-35 48.0-50.0 6.49 ± 0.03 25 ± 5 44.2 ± 0.9 48 ± 4 6.89 ± 0.06 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 
1% = 10,000 ppm 





Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 















T2-1-04102017-1-1 0.0-1.0 15 ± 2 < 4.5 x 10-4 < 4 43 ± 1 960 ± 10 1020 ± 20 
T2-1-04102017-1-2 1.0-2.0 21 ± 2 < 3.4 x 10-3 < 4 47 ± 1 649 ± 3 684 ± 4 
T2-1-04102017-1-3 2.0-3.0 20 ± 2 < 3.1 x 10-3 < 4 44 ± 1 569 ± 8 589 ± 1 
T2-1-04102017-1-4 3.0-4.0 17 ± 2 < 3.0 x 10-4 < 4 47 ± 1 500 ± 5 519 ± 2 
T2-1-04102017-1-5 4.0-5.0 13 ± 2 < 1.9 x 10-3 < 4 46 ± 1 478 ± 7 492 ± 2 
T2-1-04102017-1-6 5.0-6.0 11 ± 2 < 7.5 x 10-4 < 4 46 ± 1 456 ± 4 474 ± 3 
T2-1-04102017-1-7 6.0-7.0 11 ± 2 < 1.5 x 10-3 < 4 45 ± 1 494 ± 1 489 ± 4 
T2-1-04102017-1-8 7.0-8.0 20 ± 2 < 1.8 x 10-3 < 4 43 ± 1 490 ± 4 474 ± 3 
T2-1-04102017-1-9 8.0-9.0 10 ± 2 < 2.3 x 10-3 < 4 45 ± 1 497 ± 2 477 ± 3 
T2-1-04102017-1-10 9.0-10.0 11 ± 2 < 1.1 x 10-3 < 4 45 ± 1 485 ± 3 474 ± 1 
T2-1-04102017-1-11 10.0-11.0 9 ± 2 < 1.5 x 10-3 < 4 41 ± 1 444 ± 5 439.4 ± 0.2 
T2-1-04102017-1-12 11.0-12.0 10 ± 2 < 1.6 x 10-3 < 4 45 ± 1 437 ± 5 412 ± 1 
T2-1-04102017-1-13 12.0-13.0 12 ± 2 < 1.8 x 10-3 < 4 42 ± 1 443 ± 4 419 ± 3 
T2-1-04102017-1-14 13.0-14.0 12 ± 2 < 4.8 x 10-3 < 4 46 ± 1 438 ± 2 402 ± 2 
T2-1-04102017-1-15 14.0-15.0 10 ± 2 < 2.0 x 10-3 < 4 41 ± 1 467 ± 2 439 ± 2 
T2-1-04102017-1-16 15.0-16.0 14 ± 2 < 1.2 x 10-3 < 4 39 ± 1 351 ± 3 335 ± 3 
T2-1-04102017-1-17 16.0-17.0 10 ± 2 < 2.5 x 10-3 < 4 41 ± 1 414 ± 2 379 ± 1 
T2-1-04102017-1-18 17.0-18.0 11 ± 2 < 2.8 x 10-3 < 4 41 ± 1 461 ± 3 417 ± 2 
T2-1-04102017-1-19 18.0-19.0 12 ± 2 < 1.6 x 10-3 < 4 45 ± 1 411 ± 2 372 ± 2 
T2-1-04102017-1-20 19.0-20.0 10 ± 2 < 3.4 x 10-3 < 4 37 ± 1 424 ± 1 387 ± 1 
T2-1-04102017-1-21 20.0-22.0 12 ± 2 < 3.1 x 10-3 < 4 39 ± 1 457 ± 5 419 ± 2 
T2-1-04102017-1-22 22.0-24.0 11 ± 2 < 1.7 x 10-3 < 4 36 ± 1 459 ± 6 409 ± 1 
T2-1-04102017-1-23 24.0-26.0 12 ± 2 < 1.8 x 10-3 < 4 44 ± 1 489 ± 4 424 ± 4 
T2-1-04102017-1-24 26.0-28.0 10 ± 2 < 1.7 x 10-3 < 4 38 ± 1 481 ± 5 297.1 ± 0.2 
T2-1-04102017-1-25 28.0-30.0 10 ± 2 < 5.7 x 10-4 < 4 38 ± 1 206 ± 1 196.2 ± 0.2 
T2-1-04102017-1-26 30.0-32.0 9 ± 2 < 2.0 x 10-3 < 4 37 ± 1 411 ± 3 374 ± 2 
T2-1-04102017-1-27 32.0-34.0 8 ± 2 < 2.7 x 10-3 < 4 36 ± 1 365 ± 4 325 ± 2 
T2-1-04102017-1-28 34.0-36.0 11 ± 2 < 1.6 x 10-3 < 4 45 ± 1 393 ± 3 345 ± 1 
T2-1-04102017-1-29 36.0-38.0 9 ± 2 < 2.7 x 10-4 < 4 34 ± 1 359 ± 3 312 ± 1 
T2-1-04102017-1-30 38.0-40.0 15 ± 2 < 2.4 x 10-3 < 4 38 ± 1 363 ± 4 314.6 ± 0.0 
T2-1-04102017-1-31 40.0-42.0 10 ± 2 < 2.2 x 10-3 < 4 35 ± 1 367 ± 1 322 ± 2 
T2-1-04102017-1-32 42.0-44.0 11 ± 2 < 3.5 x 10-3 < 4 36 ± 1 390 ± 3 337 ± 1 
T2-1-04102017-1-33 44.0-46.0 13 ± 2 < 2.1 x 10-3 < 4 48 ± 1 197.1 ± 0.7 179 ± 1 
T2-1-04102017-1-34 46.0-48.0 11 ± 2 < 1.5 x 10-3 < 4 39 ± 1 450 ± 10 387 ± 3 
T2-1-04102017-1-35 48.0-50.0 12 ± 2 < 3.5 x 10-3 < 4 41 ± 1 358 ± 4 307.1 ± 0.2 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 






Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 















T2-1-04102017-1-1 0.0-1.0 1179 ± 5 9.8 ± 0.1 113 ± 1 259 ± 3 5 ± 1 < 8 
T2-1-04102017-1-2 1.0-2.0 805 ± 4 11.0 ± 0.1 121.6 ± 0.8 218 ± 3 6 ± 1 < 8 
T2-1-04102017-1-3 2.0-3.0 622 ± 3 11.56 ± 0.05 153.2 ± 0.7 274 ± 3 8 ± 1 < 8 
T2-1-04102017-1-4 3.0-4.0 665 ± 4 10.5 ± 0.1 126.4 ± 0.8 522 ± 3 7 ± 1 < 8 
T2-1-04102017-1-5 4.0-5.0 556 ± 3 10.20 ± 0.03 128.5 ± 0.7 374 ± 3 7 ± 1 < 8 
T2-1-04102017-1-6 5.0-6.0 582 ± 3 10.98 ± 0.08 152.0 ± 0.7 513 ± 3 10 ± 1 < 8 
T2-1-04102017-1-7 6.0-7.0 474 ± 3 10.4 ± 0.1 131 ± 2 385 ± 3 6 ± 1 < 8 
T2-1-04102017-1-8 7.0-8.0 522 ± 3 9.7 ± 0.2 136.3 ± 0.8 250 ± 3 7 ± 1 < 8 
T2-1-04102017-1-9 8.0-9.0 478 ± 3 8.43 ± 0.06 101 ± 1 200 ± 3 6 ± 1 < 8 
T2-1-04102017-1-10 9.0-10.0 512 ± 3 8.9 ± 0.1 123 ± 1 302 ± 3 6 ± 1 < 8 
T2-1-04102017-1-11 10.0-11.0 429 ± 3 9.04 ± 0.03 110 ± 2 444 ± 3 6 ± 1 < 8 
T2-1-04102017-1-12 11.0-12.0 513 ± 3 8.20 ± 0.08 107.1 ± 0.6 283 ± 3 6 ± 1 < 8 
T2-1-04102017-1-13 12.0-13.0 462 ± 3 17.45 ± 0.06 120.2 ± 0.7 291 ± 3 5 ± 1 < 8 
T2-1-04102017-1-14 13.0-14.0 439 ± 3 9.20 ± 0.06 120 ± 1 400 ± 3 6 ± 1 < 8 
T2-1-04102017-1-15 14.0-15.0 410 ± 3 9.67 ± 0.09 130.6 ± 0.4 426 ± 3 6 ± 1 < 8 
T2-1-04102017-1-16 15.0-16.0 391 ± 3 9.5 ± 0.1 135.1 ± 0.6 351 ± 3 7 ± 1 < 8 
T2-1-04102017-1-17 16.0-17.0 396 ± 3 10.93 ± 0.05 124.5 ± 0.4 468 ± 3 7 ± 1 < 8 
T2-1-04102017-1-18 17.0-18.0 414 ± 3 10.11 ± 0.03 120 ± 2 352 ± 3 6 ± 1 < 8 
T2-1-04102017-1-19 18.0-19.0 414 ± 3 9.79 ± 0.08 119 ± 1 319 ± 3 5 ± 1 < 8 
T2-1-04102017-1-20 19.0-20.0 440 ± 3 8.84 ± 0.07 111.6 ± 0.8 295 ± 3 5 ± 1 < 8 
T2-1-04102017-1-21 20.0-22.0 460 ± 3 9.40 ± 0.03 111.4 ± 0.8 262 ± 3 5 ± 1 < 8 
T2-1-04102017-1-22 22.0-24.0 443 ± 3 4.11 ± 0.06 116.2 ± 0.2 287 ± 3 7 ± 1 < 8 
T2-1-04102017-1-23 24.0-26.0 454 ± 3 9.44 ± 0.06 121 ± 1 260 ± 3 6 ± 1 < 8 
T2-1-04102017-1-24 26.0-28.0 395 ± 3 9.92 ± 0.02 134 ± 2 168 ± 3 5 ± 1 < 8 
T2-1-04102017-1-25 28.0-30.0 395 ± 3 4.29 ± 0.04 93 ± 1 154 ± 3 6 ± 1 < 8 
T2-1-04102017-1-26 30.0-32.0 382 ± 3 8.48 ± 0.07 119.2 ± 0.6 211 ± 3 6 ± 1 < 8 
T2-1-04102017-1-27 32.0-34.0 370 ± 3 6.81 ± 0.07 108 ± 1 267 ± 3 6 ± 1 < 8 
T2-1-04102017-1-28 34.0-36.0 443 ± 3 6.91 ± 0.06 107 ± 1 292 ± 3 5 ± 1 < 8 
T2-1-04102017-1-29 36.0-38.0 379 ± 3 6.68 ± 0.03 101.1 ± 0.5 192 ± 3 4 ± 1 < 8 
T2-1-04102017-1-30 38.0-40.0 431 ± 3 5.95 ± 0.06 99.8 ± 0.9 254 ± 3 6 ± 1 < 8 
T2-1-04102017-1-31 40.0-42.0 388 ± 3 5.63 ± 0.06 110.9 ± 0.9 122 ± 3 4 ± 1 < 8 
T2-1-04102017-1-32 42.0-44.0 423 ± 3 6.18 ± 0.04 108.5 ± 0.4 255 ± 3 7 ± 1 < 8 
T2-1-04102017-1-33 44.0-46.0 492 ± 3 2.83 ± 0.01 85.7 ± 0.6 299 ± 3 5 ± 1 < 8 
T2-1-04102017-1-34 46.0-48.0 491 ± 3 6.51 ± 0.05 107.5 ± 0.5 213 ± 3 5 ± 1 < 8 
T2-1-04102017-1-35 48.0-50.0 483 ± 3 6.29 ± 0.07 96 ± 1 236 ± 3 5 ± 1 < 8 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 






Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle 
point of the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 













T2-1-04102017-1-1 0.0-1.0 < 6 < 9.0 x 10-4 < 8 0.94 ± 0.03 < 16 
T2-1-04102017-1-2 1.0-2.0 < 6 < 3.9 x 10-3 < 8 1.08 ± 0.03 < 16 
T2-1-04102017-1-3 2.0-3.0 < 6 < 1.2 x 10-3 < 8 1.07 ± 0.01 < 16 
T2-1-04102017-1-4 3.0-4.0 < 6 < 2.1 x 10-3 < 8 0.942 ± 0.007 < 16 
T2-1-04102017-1-5 4.0-5.0 < 6 < 9.0 x 10-4 < 8 0.86 ± 0.02 < 16 
T2-1-04102017-1-6 5.0-6.0 < 6 < 1.2 x 10-3 < 8 0.96 ± 0.01 < 16 
T2-1-04102017-1-7 6.0-7.0 < 6 < 1.5 x 10-3 < 8 0.85 ± 0.01 < 16 
T2-1-04102017-1-8 7.0-8.0 < 6 < 2.7 x 10-3 < 8 0.94 ± 0.03 < 16 
T2-1-04102017-1-9 8.0-9.0 < 6 < 1.2 x 10-3 < 8 1.020 ± 0.007 < 16 
T2-1-04102017-1-10 9.0-10.0 < 6 < 2.1 x 10-3 < 8 0.72 ± 0.01 < 16 
T2-1-04102017-1-11 10.0-11.0 < 6 < 2.1 x 10-3 < 8 0.68 ± 0.01 < 16 
T2-1-04102017-1-12 11.0-12.0 < 6 < 2.1 x 10-3 < 8 0.66 ± 0.02 < 16 
T2-1-04102017-1-13 12.0-13.0 < 6 < 2.1 x 10-3 < 8 0.77 ± 0.01 < 16 
T2-1-04102017-1-14 13.0-14.0 < 6 < 3.0 x 10-3 < 8 0.75 ± 0.01 < 16 
T2-1-04102017-1-15 14.0-15.0 < 6 < 2.1 x 10-3 < 8 0.85 ± 0.04 < 16 
T2-1-04102017-1-16 15.0-16.0 < 6 < 9.0 x 10-4 < 8 0.930 ± 0.007 < 16 
T2-1-04102017-1-17 16.0-17.0 < 6 < 3.0 x 10-4 < 8 0.99 ± 0.03 < 16 
T2-1-04102017-1-18 17.0-18.0 < 6 < 2.1 x 10-3 < 8 0.74 ± 0.02 < 16 
T2-1-04102017-1-19 18.0-19.0 < 6 < 9.0 x 10-4 < 8 0.78 ± 0.02 < 16 
T2-1-04102017-1-20 19.0-20.0 < 6 < 2.1 x 10-3 < 8 0.66 ± 0.02 < 16 
T2-1-04102017-1-21 20.0-22.0 < 6 < 1.5 x 10-3 < 8 0.86 ± 0.02 < 16 
T2-1-04102017-1-22 22.0-24.0 < 6 < 3.0 x 10-3 < 8 1.113 ± 0.007 < 16 
T2-1-04102017-1-23 24.0-26.0 < 6 < 2.1 x 10-3 < 8 0.73 ± 0.02 < 16 
T2-1-04102017-1-24 26.0-28.0 < 6 < 1.2 x 10-3 < 8 0.72 ± 0.01 < 16 
T2-1-04102017-1-25 28.0-30.0 < 6 < 9.0 x 10-4 < 8 0.43 ± 0.02 < 16 
T2-1-04102017-1-26 30.0-32.0 < 6 < 3.9 x 10-3 < 8 0.678 ± 0.002 < 16 
T2-1-04102017-1-27 32.0-34.0 < 6 < 3.0 x 10-3 < 8 1.23 ± 0.02 < 16 
T2-1-04102017-1-28 34.0-36.0 < 6 < 3.9 x 10-3 < 8 0.54 ± 0.02 < 16 
T2-1-04102017-1-29 36.0-38.0 < 6 < 6.0 x 10-4 < 8 0.61 ± 0.01 < 16 
T2-1-04102017-1-30 38.0-40.0 < 6 < 2.1 x 10-3 < 8 0.437 ± 0.005 < 16 
T2-1-04102017-1-31 40.0-42.0 < 6 < 1.5 x 10-3 < 8 0.59 ± 0.01 < 16 
T2-1-04102017-1-32 42.0-44.0 < 6 < 1.5 x 10-3 < 8 0.58 ± 0.01 < 16 
T2-1-04102017-1-33 44.0-46.0 < 6 < 3.3 x 10-3 < 8 0.34 ± 0.02 < 16 
T2-1-04102017-1-34 46.0-48.0 < 6 < 2.7 x 10-3 < 8 0.71 ± 0.02 < 16 
T2-1-04102017-1-35 48.0-50.0 < 6 < 1.5 x 10-3 < 8 0.45 ± 0.01 < 16 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 






Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle 
point of the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 













T2-1-04102017-1-1 0.0-1.0 0.26 ± 0.01 < 15 34 ± 7 6 ± 3 574 ± 4 
T2-1-04102017-1-2 1.0-2.0 0.24 ± 0.02 < 15 18 ± 7 13 ± 3 594 ± 3 
T2-1-04102017-1-3 2.0-3.0 0.24 ± 0.02 < 15 22 ± 7 8 ± 3 627 ± 2 
T2-1-04102017-1-4 3.0-4.0 0.25 ± 0.01 < 15 35 ± 7 14 ± 2 504 ± 1 
T2-1-04102017-1-5 4.0-5.0 0.30 ± 0.01 < 15 29 ± 7 9 ± 3 545 ± 5 
T2-1-04102017-1-6 5.0-6.0 0.30 ± 0.02 < 15 12 ± 7 12 ± 2 528 ± 2 
T2-1-04102017-1-7 6.0-7.0 0.26 ± 0.01 < 15 37 ± 7 16 ± 2 635 ± 3 
T2-1-04102017-1-8 7.0-8.0 0.29 ± 0.02 < 15 42 ± 7 14 ± 2 600 ± 10 
T2-1-04102017-1-9 8.0-9.0 0.28 ± 0.01 < 15 22 ± 8 19 ± 2 590 ± 10 
T2-1-04102017-1-10 9.0-10.0 0.21 ± 0.01 < 15 34 ± 7 13 ± 2 573 ± 1 
T2-1-04102017-1-11 10.0-11.0 0.23 ± 0.01 < 15 33 ± 7 12 ± 2 570 ± 10 
T2-1-04102017-1-12 11.0-12.0 0.202 ± 0.002 < 15 36 ± 7 17 ± 2 560 ± 10 
T2-1-04102017-1-13 12.0-13.0 0.22 ± 0.02 < 15 35 ± 7 14 ± 2 570 ± 10 
T2-1-04102017-1-14 13.0-14.0 0.20 ± 0.02 < 15 32 ± 7 14 ± 2 600 ± 10 
T2-1-04102017-1-15 14.0-15.0 0.194 ± 0.007 < 15 34 ± 7 9 ± 2 620 ± 10 
T2-1-04102017-1-16 15.0-16.0 0.29 ± 0.02 < 15 27 ± 8 4 ± 4 509 ± 5 
T2-1-04102017-1-17 16.0-17.0 0.237 ± 0.007 < 15 34 ± 7 8 ± 3 590 ± 4 
T2-1-04102017-1-18 17.0-18.0 0.16 ± 0.01 < 15 39 ± 8 8 ± 3 640 ± 10 
T2-1-04102017-1-19 18.0-19.0 0.17 ± 0.02 < 15 20 ± 7 9 ± 2 590 ± 10 
T2-1-04102017-1-20 19.0-20.0 0.13 ± 0.01 < 15 29 ± 8 17 ± 2 599 ± 4 
T2-1-04102017-1-21 20.0-22.0 0.157 ± 0.005 < 15 30 ± 10 10 ± 2 613 ± 2 
T2-1-04102017-1-22 22.0-24.0 0.164 ± 0.002 < 15 26 ± 9 8 ± 2 679 ± 5 
T2-1-04102017-1-23 24.0-26.0 0.15 ± 0.01 < 15 28 ± 9 11 ± 3 730 ± 5 
T2-1-04102017-1-24 26.0-28.0 0.16 ± 0.02 < 15 35 ± 9 15 ± 2 689.3 ± 0.7 
T2-1-04102017-1-25 28.0-30.0 0.14 ± 0.01 < 15 39 ± 8 14 ± 2 417.4 ± 0.2 
T2-1-04102017-1-26 30.0-32.0 0.17 ± 0.01 < 15 31 ± 9 13 ± 2 614 ± 4 
T2-1-04102017-1-27 32.0-34.0 0.182 ± 0.007 < 15 20 ± 8 12 ± 2 403 ± 1 
T2-1-04102017-1-28 34.0-36.0 0.118 ± 0.002 < 15 39 ± 9 14 ± 2 441 ± 2 
T2-1-04102017-1-29 36.0-38.0 0.164 ± 0.002 < 15 32 ± 8 13 ± 2 395 ± 4 
T2-1-04102017-1-30 38.0-40.0 0.10 ± 0.01 < 15 36 ± 8 19 ± 2 340 ± 3 
T2-1-04102017-1-31 40.0-42.0 0.14 ± 0.01 < 15 36 ± 8 12 ± 2 432 ± 2 
T2-1-04102017-1-32 42.0-44.0 0.121 ± 0.007 < 15 37 ± 8 15 ± 2 468 ± 2 
T2-1-04102017-1-33 44.0-46.0 0.071 ± 0.005 < 15 28 ± 9 14 ± 2 362 ± 2 
T2-1-04102017-1-34 46.0-48.0 0.156 ± 0.007 < 15 20 ± 10 10 ± 2 341 ± 1 
T2-1-04102017-1-35 48.0-50.0 0.103 ± 0.007 < 15 36 ± 8 11 ± 2 429 ± 4 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 






Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 











T2-1-04102017-1-1 0.0-1.0 610 ± 10 650 ± 20 24.1 ± 0.2 60.5 ± 0.2 21.8 ± 0.3 
T2-1-04102017-1-2 1.0-2.0 612 ± 3 770 ± 20 29.1 ± 0.1 61.6 ± 0.2 22.6 ± 0.1 
T2-1-04102017-1-3 2.0-3.0 637 ± 2 730 ± 20 32.97 ± 0.09 84.8 ± 0.4 34.0 ± 0.3 
T2-1-04102017-1-4 3.0-4.0 516.8 ± 0.5 840 ± 20 28.83 ± 0.01 69.3 ± 0.8 24.1 ± 0.2 
T2-1-04102017-1-5 4.0-5.0 552 ± 1 650 ± 20 24.65 ± 0.08 64.2 ± 0.4 25.8 ± 0.2 
T2-1-04102017-1-6 5.0-6.0 539 ± 1 650 ± 20 25.46 ± 0.07 66.7 ± 0.3 23.2 ± 0.2 
T2-1-04102017-1-7 6.0-7.0 614 ± 2 670 ± 20 26.79 ± 0.06 69.6 ± 0.5 23.8 ± 0.2 
T2-1-04102017-1-8 7.0-8.0 566.7 ± 0.2 640 ± 20 23.1 ± 0.1 60.2 ± 0.7 24.5 ± 0.3 
T2-1-04102017-1-9 8.0-9.0 562 ± 5 670 ± 20 21.1 ± 0.1 55.7 ± 0.6 23.2 ± 0.2 
T2-1-04102017-1-10 9.0-10.0 559 ± 2 650 ± 20 23.8 ± 0.2 62.2 ± 0.7 24.1 ± 0.1 
T2-1-04102017-1-11 10.0-11.0 547 ± 1 640 ± 20 21.8 ± 0.2 59.1 ± 0.5 20.4 ± 0.3 
T2-1-04102017-1-12 11.0-12.0 519.3 ± 0.1 740 ± 20 22.9 ± 0.3 58.1 ± 0.7 19.9 ± 0.2 
T2-1-04102017-1-13 12.0-13.0 519 ± 1 760 ± 20 30.0 ± 0.1 65.9 ± 0.6 22.0 ± 0.1 
T2-1-04102017-1-14 13.0-14.0 552 ± 1 710 ± 20 33.18 ± 0.02 71.9 ± 0.9 23.0 ± 0.3 
T2-1-04102017-1-15 14.0-15.0 574.2 ± 0.2 660 ± 20 32.4 ± 0.1 71.2 ± 0.3 28.9 ± 0.4 
T2-1-04102017-1-16 15.0-16.0 472 ± 3 610 ± 20 33.1 ± 0.2 71.7 ± 0.6 27.9 ± 0.3 
T2-1-04102017-1-17 16.0-17.0 527 ± 1 700 ± 20 29.7 ± 0.1 82.1 ± 0.4 27.2 ± 0.2 
T2-1-04102017-1-18 17.0-18.0 574 ± 2 670 ± 20 25.8 ± 0.1 70.1 ± 0.8 29.0 ± 0.6 
T2-1-04102017-1-19 18.0-19.0 526.8 ± 0.7 710 ± 20 35.1 ± 0.2 76.4 ± 0.5 24.7 ± 0.2 
T2-1-04102017-1-20 19.0-20.0 549 ± 1 730 ± 20 27.19 ± 0.07 75.3 ± 1 23.6 ± 0.6 
T2-1-04102017-1-21 20.0-22.0 557 ± 2 690 ± 20 25.38 ± 0.01 70.1 ± 0.5 22.7 ± 0.2 
T2-1-04102017-1-22 22.0-24.0 609 ± 1 710 ± 20 25.0 ± 0.1 45.5 ± 0.1 18.3 ± 0.2 
T2-1-04102017-1-23 24.0-26.0 639 ± 4 740 ± 20 26.7 ± 0.2 72.7 ± 0.3 23.3 ± 0.3 
T2-1-04102017-1-24 26.0-28.0 419 ± 1 720 ± 20 25.1 ± 0.05 70.4 ± 0.3 22.6 ± 0.2 
T2-1-04102017-1-25 28.0-30.0 389 ± 1 740 ± 20 10.34 ± 0.02 21.9 ± 0.2 7.12 ± 0.07 
T2-1-04102017-1-26 30.0-32.0 554.2 ± 0.7 710 ± 20 22.39 ± 0.07 63.4 ± 0.3 20.3 ± 0.1 
T2-1-04102017-1-27 32.0-34.0 359 ± 1 680 ± 20 21.89 ± 0.03 59.2 ± 0.4 18.7 ± 0.1 
T2-1-04102017-1-28 34.0-36.0 389 ± 1 720 ± 20 29.5 ± 0.1 64.5 ± 0.9 25.7 ± 0.2 
T2-1-04102017-1-29 36.0-38.0 344.5 ± 0.5 680 ± 20 21.01 ± 0.07 61.0 ± 0.5 17.8 ± 0.2 
T2-1-04102017-1-30 38.0-40.0 294.6 ± 0.2 810 ± 20 18.28 ± 0.05 51.3 ± 0.2 15.36 ± 0.03 
T2-1-04102017-1-31 40.0-42.0 382.0 ± 0.5 680 ± 20 19.34 ± 0.1 54.4 ± 0.4 15.9 ± 0.3 
T2-1-04102017-1-32 42.0-44.0 406.9 ± 0.5 760 ± 20 20.0 ± 0.2 63.0 ± 0.3 24.73 ± 0.07 
T2-1-04102017-1-33 44.0-46.0 329.5 ± 0.7 790 ± 20 9.60 ± 0.05 21.0 ± 0.2 6.43 ± 0.03 
T2-1-04102017-1-34 46.0-48.0 287 ± 1 730 ± 20 25.4 ± 0.2 56.0 ± 0.3 17.1 ± 0.2 
T2-1-04102017-1-35 48.0-50.0 369.5 ± 0.2 760 ± 20 18.2 ± 0.1 53.7 ± 0.3 16.53 ± 0.09 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 






Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle 
point of the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 













T2-1-04102017-1-1 0.0-1.0 < 50 < 6.0 x 10-4 < 15 < 8 18.2 ± 0.2 
T2-1-04102017-1-2 1.0-2.0 < 50 < 9.0 x 10-4 < 15 < 8 18.2 ± 0.1 
T2-1-04102017-1-3 2.0-3.0 < 50 < 3.0 x 10-4 < 15 < 8 18.0 ± 0.1 
T2-1-04102017-1-4 3.0-4.0 < 50 < 6.0 x 10-4 < 15 < 8 20.0 ± 0.0 
T2-1-04102017-1-5 4.0-5.0 < 50 < 3.0 x 10-4 < 15 < 8 19.5 ± 0.1 
T2-1-04102017-1-6 5.0-6.0 < 50 < 6.0 x 10-4 < 15 < 8 19.9 ± 0.1 
T2-1-04102017-1-7 6.0-7.0 < 50 < 6.0 x 10-4 < 15 < 8 22.7 ± 0.1 
T2-1-04102017-1-8 7.0-8.0 < 50 < 3.0 x 10-4 < 15 < 8 19.0 ± 0.1 
T2-1-04102017-1-9 8.0-9.0 < 50 < 6.0 x 10-4 < 15 < 8 24.9 ± 0.2 
T2-1-04102017-1-10 9.0-10.0 < 50 < 3.0 x 10-4 < 15 < 8 29.3 ± 0.1 
T2-1-04102017-1-11 10.0-11.0 < 50 < 3.0 x 10-4 < 15 < 8 18.9 ± 0.1 
T2-1-04102017-1-12 11.0-12.0 < 50 < 6.0 x 10-4 < 15 < 8 19.2 ± 0.2 
T2-1-04102017-1-13 12.0-13.0 < 50 < 3.0 x 10-4 < 15 < 8 27.3 ± 0.3 
T2-1-04102017-1-14 13.0-14.0 < 50 < 3.0 x 10-4 < 15 < 8 19.8 ± 0.1 
T2-1-04102017-1-15 14.0-15.0 < 50 < 3.0 x 10-4 < 15 < 8 28.7 ± 0.2 
T2-1-04102017-1-16 15.0-16.0 < 50 < 3.0 x 10-4 < 15 < 8 31.7 ± 0.1 
T2-1-04102017-1-17 16.0-17.0 < 50 < 9.0 x 10-4 < 15 < 8 25.4 ± 0.1 
T2-1-04102017-1-18 17.0-18.0 < 50 < 3.0 x 10-4 < 15 < 8 23.4 ± 0.2 
T2-1-04102017-1-19 18.0-19.0 < 50 < 6.0 x 10-4 < 15 < 8 25.6 ± 0.1 
T2-1-04102017-1-20 19.0-20.0 < 50 < 6.0 x 10-4 < 15 < 8 24.4 ± 0.2 
T2-1-04102017-1-21 20.0-22.0 < 50 < 1.2 x 10-3 < 15 < 8 21.3 ± 0.1 
T2-1-04102017-1-22 22.0-24.0 < 50 < 3.0 x 10-4 < 15 < 8 41.35 ± 0.02 
T2-1-04102017-1-23 24.0-26.0 < 50 < 9.0 x 10-4 < 15 < 8 23.3 ± 0.1 
T2-1-04102017-1-24 26.0-28.0 < 50 < 3.0 x 10-4 < 15 < 8 23.0 ± 0.2 
T2-1-04102017-1-25 28.0-30.0 < 50 < 6.0 x 10-4 < 15 < 8 7.1 ± 0.1 
T2-1-04102017-1-26 30.0-32.0 < 50 < 6.0 x 10-4 < 15 < 8 24.8 ± 0.1 
T2-1-04102017-1-27 32.0-34.0 < 50 < 3.0 x 10-4 < 15 < 8 21.4 ± 0.2 
T2-1-04102017-1-28 34.0-36.0 < 50 < 3.0 x 10-4 < 15 < 8 22.1 ± 0.1 
T2-1-04102017-1-29 36.0-38.0 < 50 < 3.0 x 10-4 < 15 < 8 19.5 ± 0.2 
T2-1-04102017-1-30 38.0-40.0 < 50 < 3.0 x 10-4 < 15 < 8 20.3 ± 0.2 
T2-1-04102017-1-31 40.0-42.0 < 50 < 3.0 x 10-4 < 15 < 8 18.60 ± 0.04 
T2-1-04102017-1-32 42.0-44.0 < 50 < 3.0 x 10-4 < 15 < 8 20.2 ± 0.1 
T2-1-04102017-1-33 44.0-46.0 < 50 < 9.0 x 10-4 < 15 < 8 22.2 ± 0.1 
T2-1-04102017-1-34 46.0-48.0 < 50 < 6.0 x 10-4 < 15 < 8 20.7 ± 0.2 
T2-1-04102017-1-35 48.0-50.0 < 50 < 3.0 x 10-4 < 15 < 8 18.5 ± 0.1 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 






Table 44 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the soil core collected at the middle point of the 
transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 









U (ICPMS) U (XRF) 
T2-1-04102017-1-1 0.0-1.0 21 ± 2 5.25 ± 0.06 6 ± 1 2.204 ± 0.005 < 9 
T2-1-04102017-1-2 1.0-2.0 23 ± 2 5.30 ± 0.03 8 ± 1 2.55 ± 0.01 < 9 
T2-1-04102017-1-3 2.0-3.0 24 ± 2 6.617 ± 0.007 7 ± 1 3.23 ± 0.01 < 9 
T2-1-04102017-1-4 3.0-4.0 23 ± 2 2.96 ± 0.02 10 ± 1 3.22 ± 0.02 < 9 
T2-1-04102017-1-5 4.0-5.0 22 ± 2 5.84 ± 0.05 8 ± 1 3.27 ± 0.01 < 9 
T2-1-04102017-1-6 5.0-6.0 23 ± 2 6.74 ± 0.05 8 ± 1 3.05 ± 0.02 < 9 
T2-1-04102017-1-7 6.0-7.0 21 ± 2 6.01 ± 0.01 7 ± 1 2.53 ± 0.03 < 9 
T2-1-04102017-1-8 7.0-8.0 29 ± 2 5.07 ± 0.06 7 ± 1 2.45 ± 0.02 < 9 
T2-1-04102017-1-9 8.0-9.0 24 ± 2 4.34 ± 0.02 6 ± 1 1.85 ± 0.02 < 9 
T2-1-04102017-1-10 9.0-10.0 20 ± 2 5.10 ± 0.01 7 ± 1 2.02 ± 0.02 < 9 
T2-1-04102017-1-11 10.0-11.0 20 ± 2 5.3 ± 0.1 10 ± 1 1.88 ± 0.01 < 9 
T2-1-04102017-1-12 11.0-12.0 23 ± 2 4.68 ± 0.04 8 ± 1 1.74 ± 0.02 < 9 
T2-1-04102017-1-13 12.0-13.0 23 ± 2 4.65 ± 0.04 8 ± 1 1.95 ± 0.03 < 9 
T2-1-04102017-1-14 13.0-14.0 26 ± 2 5.59 ± 0.05 7 ± 1 1.71 ± 0.02 < 9 
T2-1-04102017-1-15 14.0-15.0 24 ± 2 5.21 ± 0.03 9 ± 1 1.907 ± 0.002 < 9 
T2-1-04102017-1-16 15.0-16.0 22 ± 2 5.51 ± 0.04 7 ± 1 1.64 ± 0.01 < 9 
T2-1-04102017-1-17 16.0-17.0 24 ± 2 6.6 ± 0.1 5 ± 1 1.85 ± 0.01 < 9 
T2-1-04102017-1-18 17.0-18.0 28 ± 2 4.90 ± 0.05 7 ± 1 1.69 ± 0.02 < 9 
T2-1-04102017-1-19 18.0-19.0 23 ± 2 5.72 ± 0.04 8 ± 1 1.72 ± 0.02 < 9 
T2-1-04102017-1-20 19.0-20.0 23 ± 2 4.96 ± 0.01 9 ± 1 1.369 ± 0.007 < 9 
T2-1-04102017-1-21 20.0-22.0 25 ± 2 4.68 ± 0.02 7 ± 1 1.54 ± 0.01 < 9 
T2-1-04102017-1-22 22.0-24.0 22 ± 2 0.246 ± 0.005 5 ± 1 1.798 ± 0.007 < 9 
T2-1-04102017-1-23 24.0-26.0 22 ± 2 4.61 ± 0.05 5 ± 1 1.60 ± 0.02 < 9 
T2-1-04102017-1-24 26.0-28.0 19 ± 2 8.4 ± 0.1 7 ± 1 2.203 ± 0.007 < 9 
T2-1-04102017-1-25 28.0-30.0 25 ± 2 1.52 ± 0.03 6 ± 1 0.64 ± 0.01 < 9 
T2-1-04102017-1-26 30.0-32.0 23 ± 2 4.11 ± 0.04 6 ± 1 1.52 ± 0.01 < 9 
T2-1-04102017-1-27 32.0-34.0 22 ± 2 4.37 ± 0.03 6 ± 1 1.48 ± 0.01 < 9 
T2-1-04102017-1-28 34.0-36.0 24 ± 2 5.60 ± 0.05 9 ± 1 1.45 ± 0.01 < 9 
T2-1-04102017-1-29 36.0-38.0 23 ± 2 3.88 ± 0.05 5 ± 1 1.33 ± 0.02 < 9 
T2-1-04102017-1-30 38.0-40.0 21 ± 2 3.32 ± 0.02 7 ± 1 1.36 ± 0.01 < 9 
T2-1-04102017-1-31 40.0-42.0 17 ± 2 3.08 ± 0.01 6 ± 1 1.476 ± 0.007 < 9 
T2-1-04102017-1-32 42.0-44.0 25 ± 2 3.85 ± 0.03 8 ± 1 1.36 ± 0.02 < 9 
T2-1-04102017-1-33 44.0-46.0 31 ± 2 1.709 ± 0.007 6 ± 1 0.855 ± 0.002 < 9 
T2-1-04102017-1-34 46.0-48.0 23 ± 0 5.23 ± 0.09 6 ± 1 1.96 ± 0.02 < 9 
T2-1-04102017-1-35 48.0-50.0 46 ± 3 3.89 ± 0.06 10 ± 1 1.37 ± 0.02 < 9 
T2-1 is the soil core collected at the middle point of the transect on the west side of Crawdad 
Cove Road 







Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval)  (T2-2 core) 
Sample Name Depth (cm) Li (ICP) B (ICP) Na (ICP) Mg (ICP) 
T2-2-12012016-1-1 0.0-1.5 61.2 ± 0.4 935.8 ± 0.1 4240 ± 90 2850 ± 70 
T2-2-12012016-1-2 1.5-2.5 71.4 ± 0.8 948.2 ± 0.1 2380 ± 40 1660 ± 40 
T2-2-12012016-1-3 2.5-3.5 70.9 ± 0.2 1228.1 ± 0.1 2770 ± 40 1970 ± 40 
T2-2-12012016-1-4 3.5-4.5 61.9 ± 0.2 1008.5 ± 0.1 3870 ± 30 2424 ± 8 
T2-2-12012016-1-5 4.5-7.5 58.2 ± 0.8 940.5 ± 0.1 5590 ± 90 3440 ± 20 
T2-2-12012016-1-6 7.5-8.5 51.6 ± 0.5 942.6 ± 0.1 2560 ± 70 2040 ± 50 
T2-2-12012016-1-7 8.5-9.5 58.9 ± 0.9 1045.1 ± 0.1 1710 ± 30 1330 ± 20 
T2-2-12012016-1-8 9.5-10.5 61.0 ± 0.8 819.1 ± 0.1 3220 ± 40 2090 ± 10 
T2-2-12012016-1-9 10.5-11.5 60.0 ± 0.1 1266.9 ± 0.1 2280 ± 30 1502 ± 6 
T2-2-12012016-1-10 11.5-12 62 ± 1 844.1 ± 0.1 2740 ± 30 1633 ± 6 
T2-2-12012016-1-11 12.0-13.0 53 ± 1 2850 ± 30 2530 ± 80 1360 ± 60 
T2-2-12012016-1-12 13.0-14.0 49.2 ± 0.5 1100 ± 40 2890 ± 70 1700 ± 30 
T2-2-12012016-1-13 14.0-15.0 35.2 ± 0.6 690 ± 20 3070 ± 20 1900 ± 20 
T2-2-12012016-1-14 15.0-15.5 145 ± 2 610 ± 30 5100 ± 100 6470 ± 80 
T2-2-12012016-1-15 15.5-16.0 90 ± 2 142.0 ± 0.1 7300 ± 100 7000 ± 50 
T2-2-12012016-1-16 16.0-17.0 53 ± 1 2870 ± 60 2920 ± 70 2890 ± 80 
T2-2-12012016-1-17 17.0-18.0 62.0 ± 0.4 1250 ± 40 5300 ± 100 4670 ± 50 
T2-2-12012016-1-18 18.0-19.0 51.5 ± 1 840 ± 20 3690 ± 60 3250 ± 20 
T2-2-12012016-1-19 19.0-20.0 63 ± 2 1920 ± 40 1970 ± 40 2100 ± 100 
T2-2-12012016-1-20 20.0-21.0 110 ± 2 4100 ± 100 2720 ± 50 2210 ± 40 
T2-2-12012016-1-21 21.0-24.0 64 ± 3 1110 ± 40 4420 ± 40 3000 ± 10 
T2-2-12012016-1-22 24.0-26.5 28.7 ± 0.7 263 ± 2 6290 ± 50 2160 ± 20 
T2-2-12012016-1-23 26.5-28.5 41.9 ± 0.1 1076.4 ± 0.8 3740 ± 50 1560 ± 20 
T2-2-12012016-1-24 28.5-29.5 40 ± 1 1375.7 ± 0.2 4170 ± 50 1929 ± 3 
T2-2-12012016-1-25 29.5-31.5 31 ± 1 1070 ± 10 3390 ± 70 1840 ± 20 
Sample Name Depth (cm) Al (ICP) Si* (ICP) P (ICP) S** (XRF) 
T2-2-12012016-1-1 0.0-1.5 17000 ± 1000 2190 ± 3 507 ± 2 300 ± 100 
T2-2-12012016-1-2 1.5-2.5 10600 ± 300 1331 ± 4 469 ± 3 300 ± 100 
T2-2-12012016-1-3 2.5-3.5 12700 ± 300 1330 ± 10 532 ± 1 200 ± 100 
T2-2-12012016-1-4 3.5-4.5 16700 ± 100 1090 ± 10 422 ± 5 200 ± 100 
T2-2-12012016-1-5 4.5-7.5 23200 ± 200 906 ± 4 417 ± 3 200 ± 100 
T2-2-12012016-1-6 7.5-8.5 11100 ± 200 1143 ± 2 457 ± 3 300 ± 100 
T2-2-12012016-1-7 8.5-9.5 8300 ± 100 1190 ± 1 429 ± 2 400 ± 100 
T2-2-12012016-1-8 9.5-10.5 15000 ± 200 1272 ± 1 377 ± 2 300 ± 100 
T2-2-12012016-1-9 10.5-11.5 10900 ± 100 4970 ± 30 400 ± 2 200 ± 100 
T2-2-12012016-1-10 11.5-12 12800 ± 100 1114 ± 2 410 ± 10 300 ± 100 
T2-2-12012016-1-11 12.0-13.0 10600 ± 200 1255 ± 4 365 ± 4 400 ± 100 
T2-2-12012016-1-12 13.0-14.0 13100 ± 200 967 ± 1 327 ± 3 200 ± 100 
T2-2-12012016-1-13 14.0-15.0 14100 ± 100 1172 ± 2 402 ± 6 400 ± 100 
T2-2-12012016-1-14 15.0-15.5 26600 ± 400 7175 ± 2 1070 ± 10 600 ± 100 
T2-2-12012016-1-15 15.5-16.0 34200 ± 400 3020 ± 10 672 ± 3 1200 ± 100 
T2-2-12012016-1-16 16.0-17.0 14300 ± 500 2642 ± 8 510 ± 10 2100 ± 200 
T2-2-12012016-1-17 17.0-18.0 26000 ± 400 1860 ± 4 398 ± 4 3000 ± 200 
T2-2-12012016-1-18 18.0-19.0 18900 ± 200 2070 ± 3 393 ± 3 2600 ± 200 
T2-2-12012016-1-19 19.0-20.0 10000 ± 200 4295 ± 5 579 ± 7 2800 ± 200 
T2-2-12012016-1-20 20.0-21.0 12100 ± 400 3920 ± 40 580 ± 10 2700 ± 200 
T2-2-12012016-1-21 21.0-24.0 19900 ± 100 728 ± 3 485 ± 2 7900 ± 300 
T2-2-12012016-1-22 24.0-26.5 24900 ± 200 1478.5 ± 0.5 370 ± 2 7800 ± 200 
T2-2-12012016-1-23 26.5-28.5 15600 ± 200 1422.5 ± 0.7 504 ± 6 6200 ± 200 
T2-2-12012016-1-24 28.5-29.5 17600 ± 100 532.5 ± 0.5 525 ± 1 8900 ± 200 
T2-2-12012016-1-25 29.5-31.5 16100 ± 200 1191 ± 3 470 ± 1 7200 ± 200 
T2-2 is the soil core collected at the farthest inland on the transect on the west side of Crawdad 
Cove Road; 1% = 10,000 ppm; * = Silicon residuals left after digestion in acids thus most Si was 
evaporated during HF step; ** = uncertainty supplied by XRF instrument 
340 
 
Table 45 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T2-2 core) 
Sample Name Depth (cm) K (ICP) K** (XRF) Ca (ICP) Ca** (XRF) 
T2-2-12012016-1-1 0.0-1.5 8100 ± 100 14800 ± 100 30200 ± 200 46400 ± 100 
T2-2-12012016-1-2 1.5-2.5 7860 ± 60 13400 ± 100 47560 ± 20 51000 ± 100 
T2-2-12012016-1-3 2.5-3.5 8860 ± 60 14400 ± 100 48900 ± 100 54200 ± 100 
T2-2-12012016-1-4 3.5-4.5 7960 ± 90 14600 ± 100 43200 ± 100 48000 ± 100 
T2-2-12012016-1-5 4.5-7.5 7130 ± 90 15400 ± 100 39900 ± 200 53200 ± 100 
T2-2-12012016-1-6 7.5-8.5 6100 ± 100 11800 ± 100 28000 ± 1000 43700 ± 100 
T2-2-12012016-1-7 8.5-9.5 7260 ± 90 14000 ± 100 38700 ± 500 50800 ± 100 
T2-2-12012016-1-8 9.5-10.5 8070 ± 40 17500 ± 100 40270 ± 20 63700 ± 200 
T2-2-12012016-1-9 10.5-11.5 8190 ± 20 14500 ± 100 40890 ± 60 43500 ± 100 
T2-2-12012016-1-10 11.5-12 8340 ± 70 14800 ± 100 41100 ± 100 49100 ± 100 
T2-2-12012016-1-11 12.0-13.0 8490 ± 70 14800 ± 100 36100 ± 300 48500 ± 100 
T2-2-12012016-1-12 13.0-14.0 8240 ± 50 16600 ± 100 37300 ± 300 42400 ± 100 
T2-2-12012016-1-13 14.0-15.0 7900 ± 100 16400 ± 100 42320 ± 20 46800 ± 100 
T2-2-12012016-1-14 15.0-15.5 9650 ± 90 16900 ± 100 91800 ± 300 88800 ± 200 
T2-2-12012016-1-15 15.5-16.0 8990 ± 30 15000 ± 100 86680 ± 80 86700 ± 200 
T2-2-12012016-1-16 16.0-17.0 8680 ± 30 15300 ± 100 61547 ± 1 120400 ± 300 
T2-2-12012016-1-17 17.0-18.0 8090 ± 60 14900 ± 100 67940 ± 30 137900 ± 300 
T2-2-12012016-1-18 18.0-19.0 9130 ± 70 14500 ± 100 95900 ± 300 128900 ± 300 
T2-2-12012016-1-19 19.0-20.0 9130 ± 90 14900 ± 100 86092 ± 1 118400 ± 200 
T2-2-12012016-1-20 20.0-21.0 8900 ± 100 14300 ± 100 64200 ± 200 106900 ± 200 
T2-2-12012016-1-21 21.0-24.0 8900 ± 100 15700 ± 100 63270 ± 40 99700 ± 200 
T2-2-12012016-1-22 24.0-26.5 7861 ± 4 15000 ± 100 58170 ± 30 60400 ± 200 
T2-2-12012016-1-23 26.5-28.5 9400 ± 100 14900 ± 100 73390 ± 30 62000 ± 200 
T2-2-12012016-1-24 28.5-29.5 10190 ± 80 15600 ± 100 89100 ± 300 52300 ± 100 
T2-2-12012016-1-25 29.5-31.5 9600 ± 100 15800 ± 100 50600 ± 200 83700 ± 200 
Sample Name Depth (cm) Sc (ICPMS) Sc** (XRF) Ti (ICP) Ti** (XRF) 
T2-2-12012016-1-1 0.0-1.5 6.59 ± 0.03 50 ± 20 2697 ± 4 1570 ± 30 
T2-2-12012016-1-2 1.5-2.5 7.7 ± 0.2 60 ± 30 2479 ± 4 1990 ± 30 
T2-2-12012016-1-3 2.5-3.5 7.59 ± 0.01 50 ± 20 2400 ± 10 1470 ± 20 
T2-2-12012016-1-4 3.5-4.5 6.91 ± 0.02 80 ± 20 1880 ± 10 1450 ± 20 
T2-2-12012016-1-5 4.5-7.5 5.51 ± 0.05 50 ± 30 2170 ± 10 1870 ± 30 
T2-2-12012016-1-6 7.5-8.5 8.78 ± 0.04 40 ± 30 3820 ± 10 1270 ± 20 
T2-2-12012016-1-7 8.5-9.5 7.8 ± 0.2 40 ± 20 3119 ± 2 1310 ± 20 
T2-2-12012016-1-8 9.5-10.5 6.533 ± 0.005 90 ± 30 1850 ± 10 1860 ± 30 
T2-2-12012016-1-9 10.5-11.5 7.19 ± 0.02 50 ± 20 2000 ± 20 1370 ± 20 
T2-2-12012016-1-10 11.5-12 5.55 ± 0.05 50 ± 20 1960 ± 10 1490 ± 20 
T2-2-12012016-1-11 12.0-13.0 7.02 ± 0.03 40 ± 20 1930 ± 40 1470 ± 20 
T2-2-12012016-1-12 13.0-14.0 5.72 ± 0.01 30 ± 20 1550 ± 10 1020 ± 20 
T2-2-12012016-1-13 14.0-15.0 6.56 ± 0.01 50 ± 20 1890 ± 20 1440 ± 20 
T2-2-12012016-1-14 15.0-15.5 13.5 ± 0.2 130 ± 30 2860 ± 40 3230 ± 40 
T2-2-12012016-1-15 15.5-16.0 9.47 ± 0.05 100 ± 30 2650 ± 30 2230 ± 30 
T2-2-12012016-1-16 16.0-17.0 9.77 ± 0.09 110 ± 40 2340 ± 20 2230 ± 30 
T2-2-12012016-1-17 17.0-18.0 7.9 ± 0.1 130 ± 40 1770 ± 20 1670 ± 30 
T2-2-12012016-1-18 18.0-19.0 7.85 ± 0.06 90 ± 50 1270 ± 10 2120 ± 30 
T2-2-12012016-1-19 19.0-20.0 7.8 ± 0.1 110 ± 40 2130 ± 40 1800 ± 30 
T2-2-12012016-1-20 20.0-21.0 7.49 ± 0.09 90 ± 40 2040 ± 60 1910 ± 30 
T2-2-12012016-1-21 21.0-24.0 7.32 ± 0.08 50 ± 40 1660 ± 50 2040 ± 30 
T2-2-12012016-1-22 24.0-26.5 4.05 ± 0.04 50 ± 30 1110 ± 30 1310 ± 20 
T2-2-12012016-1-23 26.5-28.5 4.7 ± 0.2 60 ± 30 1480 ± 50 1270 ± 20 
T2-2-12012016-1-24 28.5-29.5 5.65 ± 0.01 10 ± 30 1560 ± 40 1610 ± 30 
T2-2-12012016-1-25 29.5-31.5 5.19 ± 0.07 70 ± 40 1340 ± 30 2050 ± 30 
T2-2 is the soil core collected at the farthest inland on the transect on the west side of Crawdad 
Cove Road; 1% = 10,000 ppm 
** = uncertainty supplied by XRF instrument 
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Table 45 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T2-2 core) 
Sample Name Depth (cm) V** (XRF) Cr (ICPMS) Cr** (XRF) Mn (ICP) 
T2-2-12012016-1-1 0.0-1.5 43 ± 7 40.9 ± 0.5 39 ± 4 295.6 ± 0.4 
T2-2-12012016-1-2 1.5-2.5 40 ± 8 36.0 ± 0.6 34 ± 4 265.6 ± 0.1 
T2-2-12012016-1-3 2.5-3.5 37 ± 7 34.9 ± 0.7 72 ± 4 266 ± 1 
T2-2-12012016-1-4 3.5-4.5 32 ± 7 29.0 ± 0.9 34 ± 4 243 ± 2 
T2-2-12012016-1-5 4.5-7.5 45 ± 8 29.6 ± 0.5 26 ± 4 238 ± 1 
T2-2-12012016-1-6 7.5-8.5 29 ± 6 49.7 ± 0.2 34 ± 4 375.2 ± 0.3 
T2-2-12012016-1-7 8.5-9.5 33 ± 7 40.9 ± 0.2 39 ± 4 318 ± 1 
T2-2-12012016-1-8 9.5-10.5 56 ± 8 25.8 ± 0.8 20 ± 4 248 ± 1 
T2-2-12012016-1-9 10.5-11.5 35 ± 7 25.7 ± 0.3 35 ± 4 216 ± 2 
T2-2-12012016-1-10 11.5-12 43 ± 7 23.4 ± 0.6 24 ± 4 215 ± 1 
T2-2-12012016-1-11 12.0-13.0 31 ± 7 26.6 ± 0.8 26 ± 4 228 ± 2 
T2-2-12012016-1-12 13.0-14.0 26 ± 6 26.0 ± 0.1 25 ± 4 202 ± 3 
T2-2-12012016-1-13 14.0-15.0 33 ± 7 25.7 ± 0.3 27 ± 4 212 ± 2 
T2-2-12012016-1-14 15.0-15.5 80 ± 10 60 ± 1 52 ± 5 506 ± 7 
T2-2-12012016-1-15 15.5-16.0 44 ± 9 40.7 ± 0.3 46 ± 4 362 ± 6 
T2-2-12012016-1-16 16.0-17.0 47 ± 9 35.4 ± 0.2 42 ± 5 260 ± 4 
T2-2-12012016-1-17 17.0-18.0 44 ± 8 36 ± 1 25 ± 4 213 ± 1 
T2-2-12012016-1-18 18.0-19.0 48 ± 9 25.4 ± 0.8 36 ± 5 202.8 ± 0.3 
T2-2-12012016-1-19 19.0-20.0 42 ± 8 32.9 ± 0.4 27 ± 4 301 ± 4 
T2-2-12012016-1-20 20.0-21.0 42 ± 8 27.2 ± 0.6 32 ± 4 133 ± 2 
T2-2-12012016-1-21 21.0-24.0 54 ± 9 30.2 ± 0.7 31 ± 4 201 ± 5 
T2-2-12012016-1-22 24.0-26.5 39 ± 7 21.2 ± 0.5 30 ± 4 145 ± 3 
T2-2-12012016-1-23 26.5-28.5 32 ± 7 25.6 ± 0.1 32 ± 4 202 ± 5 
T2-2-12012016-1-24 28.5-29.5 45 ± 8 27.8 ± 0.7 51 ± 4 200 ± 5 
T2-2-12012016-1-25 29.5-31.5 58 ± 9 21.0 ± 0.5 37 ± 4 196 ± 4 
Sample Name Depth (cm) Mn** (XRF) Fe (ICP) Fe** (XRF) Co (ICPMS) 
T2-2-12012016-1-1 0.0-1.5 280 ± 20 16210 ± 40 9560 ± 60 5.65 ± 0.04 
T2-2-12012016-1-2 1.5-2.5 300 ± 20 14630 ± 60 9960 ± 60 6.43 ± 0.06 
T2-2-12012016-1-3 2.5-3.5 260 ± 20 14200 ± 300 8800 ± 60 5.91 ± 0.06 
T2-2-12012016-1-4 3.5-4.5 260 ± 20 12200 ± 200 8690 ± 60 5.33 ± 0.06 
T2-2-12012016-1-5 4.5-7.5 260 ± 20 11960 ± 30 10650 ± 60 4.532 ± 0.007 
T2-2-12012016-1-6 7.5-8.5 220 ± 20 18600 ± 100 6760 ± 50 7.5 ± 0.1 
T2-2-12012016-1-7 8.5-9.5 240 ± 20 18570 ± 50 8560 ± 60 7.17 ± 0.07 
T2-2-12012016-1-8 9.5-10.5 310 ± 20 12420 ± 10 11250 ± 60 5.37 ± 0.06 
T2-2-12012016-1-9 10.5-11.5 230 ± 20 12080 ± 50 7430 ± 50 5.12 ± 0.02 
T2-2-12012016-1-10 11.5-12 230 ± 20 10850 ± 40 8070 ± 50 4.8 ± 0.1 
T2-2-12012016-1-11 12.0-13.0 230 ± 20 13350 ± 90 7660 ± 50 5.21 ± 0.08 
T2-2-12012016-1-12 13.0-14.0 230 ± 20 12790 ± 40 6740 ± 50 4.92 ± 0.07 
T2-2-12012016-1-13 14.0-15.0 240 ± 20 10600 ± 100 8110 ± 50 5.3 ± 0.1 
T2-2-12012016-1-14 15.0-15.5 520 ± 20 27090 ± 20 20030 ± 90 14.9 ± 0.3 
T2-2-12012016-1-15 15.5-16.0 400 ± 20 18650 ± 60 13470 ± 70 8.95 ± 0.05 
T2-2-12012016-1-16 16.0-17.0 350 ± 20 14250 ± 50 12760 ± 70 7.4 ± 0.2 
T2-2-12012016-1-17 17.0-18.0 340 ± 20 12650 ± 90 11390 ± 70 6.4 ± 0.1 
T2-2-12012016-1-18 18.0-19.0 350 ± 20 13280 ± 40 12140 ± 70 7.6 ± 0.2 
T2-2-12012016-1-19 19.0-20.0 300 ± 20 14440 ± 20 11710 ± 70 7.4 ± 0.1 
T2-2-12012016-1-20 20.0-21.0 310 ± 20 11150 ± 60 11790 ± 70 7.4 ± 0.2 
T2-2-12012016-1-21 21.0-24.0 310 ± 20 14000 ± 30 11250 ± 60 6.58 ± 0.06 
T2-2-12012016-1-22 24.0-26.5 250 ± 20 9240 ± 10 7680 ± 50 4.6 ± 0.1 
T2-2-12012016-1-23 26.5-28.5 280 ± 20 11160 ± 20 8100 ± 100 4.15 ± 0.07 
T2-2-12012016-1-24 28.5-29.5 280 ± 20 13150 ± 10 10000 ± 60 5.5 ± 0.1 
T2-2-12012016-1-25 29.5-31.5 320 ± 20 12810 ± 50 11520 ± 70 4.56 ± 0.08 
T2-2 is the soil core collected at the farthest inland on the transect on the west side of Crawdad 
Cove Road; 1% = 10,000 ppm 
** = uncertainty supplied by XRF instrument 
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Table 45 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T2-2 core) 
Sample Name Depth (cm) Co (XRF) Ni (ICPMS) Ni** (XRF) Cu (ICPMS) Cu** (XRF) 
T2-2-12012016-1-1 0.0-1.5 < 15 13.0 ± 0.2 47 ± 9 7.2 ± 0.1 17 ± 6 
T2-2-12012016-1-2 1.5-2.5 < 15 15.6 ± 0.2 48 ± 9 7.89 ± 0.08 18 ± 6 
T2-2-12012016-1-3 2.5-3.5 < 15 13.7 ± 0.3 52 ± 9 8.16 ± 0.04 18 ± 5 
T2-2-12012016-1-4 3.5-4.5 < 15 12.8 ± 0.4 48 ± 9 7.68 ± 0.09 16 ± 6 
T2-2-12012016-1-5 4.5-7.5 < 15 10.6 ± 0.3 59 ± 9 5.8 ± 0.2 19 ± 6 
T2-2-12012016-1-6 7.5-8.5 < 15 14.5 ± 0.2 39 ± 9 7.34 ± 0.08 22 ± 5 
T2-2-12012016-1-7 8.5-9.5 < 15 13.5 ± 0.1 45 ± 9 7.65 ± 0.07 13 ± 6 
T2-2-12012016-1-8 9.5-10.5 < 15 10.8 ± 0.2 49 ± 9 6.91 ± 0.02 17 ± 5 
T2-2-12012016-1-9 10.5-11.5 < 15 10.5 ± 0.3 48 ± 9 7.18 ± 0.07 12 ± 6 
T2-2-12012016-1-10 11.5-12 < 15 9.71 ± 0.09 38 ± 9 6.10 ± 0.04 17 ± 5 
T2-2-12012016-1-11 12.0-13.0 < 15 10.44 ± 0.07 44 ± 8 6.49 ± 0.07 19 ± 5 
T2-2-12012016-1-12 13.0-14.0 < 15 9.8 ± 0.2 30 ± 9 6.52 ± 0.02 12 ± 6 
T2-2-12012016-1-13 14.0-15.0 < 15 12.3 ± 0.2 39 ± 9 7.36 ± 0.01 17 ± 5 
T2-2-12012016-1-14 15.0-15.5 < 15 44 ± 1 70 ± 10 21.92 ± 0.06 27 ± 5 
T2-2-12012016-1-15 15.5-16.0 < 15 24.8 ± 0.6 54 ± 9 13.45 ± 0.04 19 ± 5 
T2-2-12012016-1-16 16.0-17.0 < 15 19.8 ± 0.1 51 ± 9 11.4 ± 0.2 25 ± 5 
T2-2-12012016-1-17 17.0-18.0 < 15 17.5 ± 0.4 50 ± 9 10.48 ± 0.04 16 ± 7 
T2-2-12012016-1-18 18.0-19.0 < 15 15.5 ± 0.2 53 ± 9 10.5 ± 0.1 27 ± 5 
T2-2-12012016-1-19 19.0-20.0 < 15 19.0 ± 0.5 52 ± 9 12.06 ± 0.03 25 ± 5 
T2-2-12012016-1-20 20.0-21.0 < 15 17.3 ± 0.7 49 ± 9 10.8 ± 0.2 20 ± 5 
T2-2-12012016-1-21 21.0-24.0 < 15 14.6 ± 0.4 61 ± 9 8.9 ± 0.1 23 ± 5 
T2-2-12012016-1-22 24.0-26.5 < 15 8.7 ± 0.2 40 ± 9 5.77 ± 0.02 16 ± 5 
T2-2-12012016-1-23 26.5-28.5 < 15 8.8 ± 0.3 46 ± 9 5.6 ± 0.1 17 ± 6 
T2-2-12012016-1-24 28.5-29.5 < 15 11.2 ± 0.3 58 ± 9 6.88 ± 0.06 20 ± 6 
T2-2-12012016-1-25 29.5-31.5 < 15 8.0 ± 0.1 58 ± 9 6.58 ± 0.05 20 ± 5 
Sample Name Depth (cm) Zn (ICPMS) Zn** (XRF) As (ICPMS) As** (XRF) Se (ICPMS) 
T2-2-12012016-1-1 0.0-1.5 43.4 ± 0.4 34 ± 3 8.4 ± 0.2 10 ± 2 < 9.3 x 10-3 
T2-2-12012016-1-2 1.5-2.5 38 ± 2 35 ± 3 10.38 ± 0.02 11 ± 2 < 3.5 x 10-3 
T2-2-12012016-1-3 2.5-3.5 46 ± 2 44 ± 3 10.5 ± 0.2 9 ± 2 < 7.7 x 10-3 
T2-2-12012016-1-4 3.5-4.5 33 ±1 32 ± 3 11.0 ± 0.2 9 ± 2 < 7.4 x 10-3 
T2-2-12012016-1-5 4.5-7.5 29.6 ± 0.1 51 ± 3 7.46 ± 0.08 15 ± 2 < 9.4 x 10-3 
T2-2-12012016-1-6 7.5-8.5 40 ± 2 26 ± 3 7.76 ± 0.01 7 ± 1 < 7.3 x 10-3 
T2-2-12012016-1-7 8.5-9.5 39.2 ± 0.3 30 ± 3 8.75 ± 0.01 9 ± 1 < 6.2 x 10-3 
T2-2-12012016-1-8 9.5-10.5 29.9 ± 0.9 46 ± 3 8.8 ± 0.2 13 ± 2 < 3.3 x 10-3 
T2-2-12012016-1-9 10.5-11.5 30.5 ± 0.9 37 ± 3 9.5 ± 0.2 10 ± 1 < 7.7 x 10-3 
T2-2-12012016-1-10 11.5-12 27 ± 1 32 ± 3 8.6 ± 0.2 10 ± 2 < 1.1 x 10-3 
T2-2-12012016-1-11 12.0-13.0 36 ± 1 32 ± 3 8.2 ± 0.1 9 ± 1 < 4.9 x 10-3 
T2-2-12012016-1-12 13.0-14.0 32.1 ± 0.7 29 ± 3 8.1 ± 0.1 10 ± 2 < 3.4 x 10-3 
T2-2-12012016-1-13 14.0-15.0 34.5 ± 0.5 33 ± 3 8.9 ± 0.05 9 ± 1 < 8.7 x 10-3 
T2-2-12012016-1-14 15.0-15.5 123 ± 3 100 ± 3 26.8 ± 0.3 23 ± 2 < 7.8 x 10-3 
T2-2-12012016-1-15 15.5-16.0 83 ± 3 62 ± 3 18.4 ± 0.2 18 ± 2 < 1.2 x 10-3 
T2-2-12012016-1-16 16.0-17.0 53 ± 3 56 ± 3 13.0 ± 0.2 15 ± 2 < 4.1 x 10-3 
T2-2-12012016-1-17 17.0-18.0 44 ± 1 52 ± 3 12.6 ± 0.4 14 ± 2 < 6.7 x 10-3 
T2-2-12012016-1-18 18.0-19.0 45 ± 1 62 ± 3 13.8 ± 0.1 14 ± 2 < 1.0 x 10-3 
T2-2-12012016-1-19 19.0-20.0 53 ± 1 59 ± 3 15.12 ± 0.05 15 ± 2 < 3.6 x 10-3 
T2-2-12012016-1-20 20.0-21.0 47 ± 2 58 ± 3 15.12 ± 0.03 16 ± 2 < 7.6 x 10-3 
T2-2-12012016-1-21 21.0-24.0 49.2 ± 0.8 49 ± 3 14.1 ± 0.4 15 ± 2 < 1.1 x 10-3 
T2-2-12012016-1-22 24.0-26.5 30.8 ± 0.5 28 ± 3 10.2 ± 0.2 10 ± 2 < 1.2 x 10-3 
T2-2-12012016-1-23 26.5-28.5 32.9 ± 0.9 35 ± 3 10.5 ± 0.1 9 ± 2 < 1.7 x 10-3 
T2-2-12012016-1-24 28.5-29.5 40 ± 2 38 ± 3 12.39 ± 0.01 10 ± 2 < 7.6 x 10-3 
T2-2-12012016-1-25 29.5-31.5 43 ± 1 38 ± 3 9.9 ± 0.3 12 ± 2 < 5.2 x 10-3 
T2-2 is the soil core collected at the farthest inland on the transect on the west side of Crawdad 
Cove Road; 1% = 10,000 ppm 
** = uncertainty supplied by XRF instrument 
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Table 45 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 











Y (ICPMS) Zr (ICPMS) 
T2-2-12012016-1-1 0.0-1.5 < 4 49 ± 1 383 ± 4 431 ± 3 10.1 ± 0.1 86 ± 1 
T2-2-12012016-1-2 1.5-2.5 < 4 46 ± 1 384 ± 5 489 ± 3 10.59 ± 0.09 75.8 ± 0.6 
T2-2-12012016-1-3 2.5-3.5 < 4 47 ± 1 434 ± 6 538 ± 3 10.1 ± 0.2 87.2 ± 0.2 
T2-2-12012016-1-4 3.5-4.5 < 4 46 ± 1 460 ± 6 458 ± 3 8.98 ± 0.07 68 ± 1 
T2-2-12012016-1-5 4.5-7.5 < 4 47 ± 1 431 ± 2 510 ± 3 8.4 ± 0.1 57.71 ± 0.01 
T2-2-12012016-1-6 7.5-8.5 < 4 39 ± 1 219 ± 7 329 ± 3 12.7 ± 0.1 90 ± 1 
T2-2-12012016-1-7 8.5-9.5 < 4 47 ± 1 423 ± 4 394 ± 3 12.83 ± 0.09 94 ± 1 
T2-2-12012016-1-8 9.5-10.5 < 4 53 ± 1 430 ± 5 486 ± 3 9.9 ± 0.1 60.5 ± 0.5 
T2-2-12012016-1-9 10.5-11.5 < 4 48 ± 1 392 ± 2 435 ± 3 10.2 ± 0.1 69.5 ± 0.6 
T2-2-12012016-1-10 11.5-12 < 4 52 ± 1 368 ± 1 460 ± 3 9.86 ± 0.08 60.0 ± 0.4 
T2-2-12012016-1-11 12.0-13.0 < 4 46 ± 1 311 ± 3 380 ± 3 10.95 ± 0.09 127 ± 2 
T2-2-12012016-1-12 13.0-14.0 < 4 55 ± 1 282 ± 6 403 ± 3 10.83 ± 0.04 116 ± 2 
T2-2-12012016-1-13 14.0-15.0 < 4 54 ± 1 275 ± 1 408 ± 3 9.99 ± 0.09 108.2 ± 0.7 
T2-2-12012016-1-14 15.0-15.5 < 4 56 ± 1 770 ± 10 729 ± 3 17.08 ± 0.05 124.6 ± 0.8 
T2-2-12012016-1-15 15.5-16.0 < 4 55 ± 1 506 ± 9 583 ± 3 12.7 ± 0.2 88 ± 1 
T2-2-12012016-1-16 16.0-17.0 < 4 52 ± 1 540 ± 5 614 ± 3 13.14 ± 0.04 176.5 ± 0.6 
T2-2-12012016-1-17 17.0-18.0 < 4 49 ± 1 580 ± 10 667 ± 3 11.62 ± 0.1 74.5 ± 0.8 
T2-2-12012016-1-18 18.0-19.0 < 4 52 ± 1 620 ± 10 659 ± 3 12.27 ± 0.07 71.0 ± 0.8 
T2-2-12012016-1-19 19.0-20.0 < 4 54 ± 1 613 ± 3 616 ± 3 10.2 ± 0.1 134 ± 2 
T2-2-12012016-1-20 20.0-21.0 < 4 54 ± 1 520 ± 10 616 ± 3 12.27 ± 0.05 141 ± 1 
T2-2-12012016-1-21 21.0-24.0 < 4 52 ± 1 389 ± 4 534 ± 3 10.23 ± 0.05 74 ± 1 
T2-2-12012016-1-22 24.0-26.5 < 4 51 ± 1 322 ± 5 359 ± 3 8.38 ± 0.09 52.9 ± 0.7 
T2-2-12012016-1-23 26.5-28.5 < 4 54 ± 1 343 ± 5 459 ± 3 8.73 ± 0.02 66 ± 2 
T2-2-12012016-1-24 28.5-29.5 < 4 55 ± 1 420 ± 8 440 ± 3 11.9 ± 0.1 80 ± 1 








Pd (XRF) Ag (XRF) Cd (ICPMS) Cd (XRF) 
T2-2-12012016-1-1 0.0-1.5 260 ± 2 7 ± 1 < 8 < 6 < 5.4 x 10-4 < 8 
T2-2-12012016-1-2 1.5-2.5 214 ± 2 5 ± 1 < 8 < 6 < 4.2 x 10-4 < 8 
T2-2-12012016-1-3 2.5-3.5 152 ± 2 4 ± 1 < 8 < 6 < 1.2 x 10-4 < 8 
T2-2-12012016-1-4 3.5-4.5 178 ± 2 4 ± 1 < 8 < 6 < 3.3 x 10-4 < 8 
T2-2-12012016-1-5 4.5-7.5 192 ± 2 4 ± 1 < 8 < 6 < 3.3 x 10-4 < 8 
T2-2-12012016-1-6 7.5-8.5 192 ± 2 7 ± 1 < 8 < 6 < 7.5 x 10-4 < 8 
T2-2-12012016-1-7 8.5-9.5 253 ± 2 6 ± 1 < 8 < 6 < 5.1 x 10-4 < 8 
T2-2-12012016-1-8 9.5-10.5 151 ± 2 5 ± 1 < 8 < 6 < 1.1 x 10-3 < 8 
T2-2-12012016-1-9 10.5-11.5 181 ± 2 5 ± 1 < 8 < 6 < 7.5 x 10-4 < 8 
T2-2-12012016-1-10 11.5-12 171 ± 2 4 ± 1 < 8 < 6 < 1.2 x 10-3 < 8 
T2-2-12012016-1-11 12.0-13.0 114 ± 2 4 ± 1 < 8 < 6 < 7.5 x 10-4 < 8 
T2-2-12012016-1-12 13.0-14.0 155 ± 2 6 ± 1 < 8 < 6 < 5.1 x 10-4 < 8 
T2-2-12012016-1-13 14.0-15.0 165 ± 2 5 ± 1 < 8 < 6 < 6.9 x 10-4 < 8 
T2-2-12012016-1-14 15.0-15.5 220 ± 2 5 ± 1 < 8 < 6 < 1.5 x 10-4 < 8 
T2-2-12012016-1-15 15.5-16.0 251 ± 2 6 ± 1 < 8 < 6 < 6.3 x 10-4 < 8 
T2-2-12012016-1-16 16.0-17.0 320 ± 2 5 ± 1 < 8 < 6 < 9.6 x 10-4 < 8 
T2-2-12012016-1-17 17.0-18.0 186 ± 2 4 ± 1 < 8 < 6 < 9.3 x 10-4 < 8 
T2-2-12012016-1-18 18.0-19.0 307 ± 2 5 ± 1 < 8 < 6 < 3.6 x 10-4 < 8 
T2-2-12012016-1-19 19.0-20.0 208 ± 2 4 ± 1 < 8 < 6 < 3.3 x 10-4 < 8 
T2-2-12012016-1-20 20.0-21.0 200 ± 2 5 ± 1 < 8 < 6 < 5.1 x 10-4 < 8 
T2-2-12012016-1-21 21.0-24.0 163 ± 2 4 ± 1 < 8 < 6 < 6.0 x 10-4 < 8 
T2-2-12012016-1-22 24.0-26.5 93 ± 2 3 ± 1 < 8 < 6 < 3.0 x 10-4 < 8 
T2-2-12012016-1-23 26.5-28.5 114 ± 2 3 ± 1 < 8 < 6 < 2.4 x 10-4 < 8 
T2-2-12012016-1-24 28.5-29.5 158 ± 2 3 ± 2 < 8 < 6 < 3.3 x 10-4 < 8 
T2-2-12012016-1-25 29.5-31.5 280 ± 2 6 ± 1 < 8 < 6 < 7.2 x 10-4 < 8 
T2-2 is the soil core collected at the farthest inland on the transect on the west side of Crawdad 
Cove Road; ** = uncertainty supplied by XRF instrument 
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Table 45 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 
interval) (T2-2 core) 
Sample Name Depth (cm) Sn (ICPMS) Sn (XRF) Sb (ICPMS) Sb (XRF) Te** (XRF) 
T2-2-12012016-1-1 0.0-1.5 0.65 ± 0.02 < 16 0.28 ± 0.01 < 15 40 ± 10 
T2-2-12012016-1-2 1.5-2.5 0.77 ± 0.03 < 16 0.262 ± 0.001 < 15 40 ± 10 
T2-2-12012016-1-3 2.5-3.5 0.73 ± 0.02 < 16 0.310 ± 0.005 < 15 30 ± 10 
T2-2-12012016-1-4 3.5-4.5 0.65 ± 0.02 < 16 0.242 ± 0.001 < 15 40 ± 10 
T2-2-12012016-1-5 4.5-7.5 0.47 ± 0.02 < 16 0.175 ± 0.001 < 15 60 ± 10 
T2-2-12012016-1-6 7.5-8.5 0.85 ± 0.04 < 16 0.220 ± 0.006 < 15 30 ± 10 
T2-2-12012016-1-7 8.5-9.5 0.86 ± 0.03 < 16 0.254 ± 0.001 < 15 30 ± 10 
T2-2-12012016-1-8 9.5-10.5 0.664 ± 0.007 < 16 0.214 ± 0.001 < 15 50 ± 10 
T2-2-12012016-1-9 10.5-11.5 0.63 ± 0.03 < 16 0.273 ± 0.001 < 15 20 ± 10 
T2-2-12012016-1-10 11.5-12 0.64 ± 0.02 < 16 0.231 ± 0.001 < 15 40 ± 10 
T2-2-12012016-1-11 12.0-13.0 0.74 ± 0.02 < 16 0.384 ± 0.001 < 15 30 ± 10 
T2-2-12012016-1-12 13.0-14.0 0.72 ± 0.01 < 16 0.33 ± 0.01 < 15 40 ± 10 
T2-2-12012016-1-13 14.0-15.0 0.67 ± 0.02 < 16 0.34 ± 0.01 < 15 40 ± 10 
T2-2-12012016-1-14 15.0-15.5 0.80 ± 0.03 < 16 0.214 ± 0.001 < 15 40 ± 10 
T2-2-12012016-1-15 15.5-16.0 1.17 ± 0.01 < 16 0.225 ± 0.001 < 15 40 ± 10 
T2-2-12012016-1-16 16.0-17.0 0.85 ± 0.04 < 16 0.328 ± 0.001 < 15 40 ± 10 
T2-2-12012016-1-17 17.0-18.0 0.90 ± 0.02 < 16 0.244 ± 0.001 < 15 50 ± 10 
T2-2-12012016-1-18 18.0-19.0 0.81 ± 0.02 < 16 0.160 ± 0.001 < 15 40 ± 10 
T2-2-12012016-1-19 19.0-20.0 0.68 ± 0.007 < 16 0.187 ± 0.001 < 15 30 ± 10 
T2-2-12012016-1-20 20.0-21.0 0.712 ± 0.005 < 16 0.264 ± 0.001 < 15 40 ± 10 
T2-2-12012016-1-21 21.0-24.0 2.82 ± 0.07 < 16 0.153 ± 0.005 < 15 40 ± 10 
T2-2-12012016-1-22 24.0-26.5 0.34 ± 0.01 < 16 0.138 ± 0.006 < 15 30 ± 10 
T2-2-12012016-1-23 26.5-28.5 0.327 ± 0.002 < 16 0.086 ± 0.001 < 15 50 ± 10 
T2-2-12012016-1-24 28.5-29.5 0.45 ± 0.01 < 16 0.072 ± 0.001 < 15 30 ± 10 
T2-2-12012016-1-25 29.5-31.5 0.44 ± 0.02 < 16 0.169 ± 0.007 < 15 40 ± 10 
Sample Name Depth (cm) Cs** (XRF) Ba (ICPMS) Ba** (XRF) La (ICPMS) Ce (ICPMS) 
T2-2-12012016-1-1 0.0-1.5 18 ± 2 555 ± 3 680 ± 20 21.6 ± 0.3 50.0 ± 0.8 
T2-2-12012016-1-2 1.5-2.5 19 ± 2 530 ± 10 690 ± 20 19.1 ± 0.3 44.6 ± 0.4 
T2-2-12012016-1-3 2.5-3.5 18 ± 2 510 ± 10 690 ± 20 20.58 ± 0.05 46.8 ± 0.9 
T2-2-12012016-1-4 3.5-4.5 20 ± 2 600 ± 10 670 ± 10 17.5 ± 0.4 39.6 ± 0.5 
T2-2-12012016-1-5 4.5-7.5 26 ± 2 589.0 ± 0.7 760 ± 20 16.40 ± 0.07 37.8 ± 0.4 
T2-2-12012016-1-6 7.5-8.5 11 ± 2 380 ± 10 560 ± 10 27.2 ± 0.2 63.5 ± 0.8 
T2-2-12012016-1-7 8.5-9.5 14 ± 2 660 ± 20 630 ± 10 27.9 ± 0.1 64 ± 1 
T2-2-12012016-1-8 9.5-10.5 24 ± 2 640 ± 10 720 ± 20 17.4 ± 0.3 40.5 ± 0.8 
T2-2-12012016-1-9 10.5-11.5 13 ± 2 580 ± 10 680 ± 10 18.1 ± 0.3 41.1 ± 0.3 
T2-2-12012016-1-10 11.5-12 23 ± 2 562 ± 5 650 ± 10 16.5 ± 0.2 37.7 ± 0.2 
T2-2-12012016-1-11 12.0-13.0 19 ± 2 517 ± 3 620 ± 10 18.41 ± 0.05 48.6 ± 0.5 
T2-2-12012016-1-12 13.0-14.0 20 ± 2 457 ± 2 680 ± 20 18.4 ± 0.2 42.8 ± 0.4 
T2-2-12012016-1-13 14.0-15.0 18 ± 2 411 ± 4 690 ± 20 18.7 ± 0.1 43.0 ± 0.8 
T2-2-12012016-1-14 15.0-15.5 5 ± 4 710 ± 20 780 ± 20 31.8 ± 0.5 76.0 ± 0.7 
T2-2-12012016-1-15 15.5-16.0 9 ± 3 510 ± 10 680 ± 20 22.8 ± 0.6 53.4 ± 0.4 
T2-2-12012016-1-16 16.0-17.0 9 ± 3 520 ± 10 660 ± 20 22.2 ± 0.6 51.1 ± 0.3 
T2-2-12012016-1-17 17.0-18.0 8 ± 2 530 ± 10 620 ± 20 17.0 ± 0.1 39.3 ± 0.1 
T2-2-12012016-1-18 18.0-19.0 9 ± 3 593 ± 5 640 ± 20 18.5 ± 0.2 42.6 ± 0.4 
T2-2-12012016-1-19 19.0-20.0 3 ± 4 539 ± 2 610 ± 20 19.3 ± 0.5 44.5 ± 0.3 
T2-2-12012016-1-20 20.0-21.0 8 ± 3 530 ± 10 670 ± 20 18.7 ± 0.3 42.8 ± 0.8 
T2-2-12012016-1-21 21.0-24.0 17 ± 2 510 ± 10 780 ± 20 19.78 ± 0.08 42.8 ± 0.8 
T2-2-12012016-1-22 24.0-26.5 14 ± 2 599 ± 5 670 ± 10 15.9 ± 0.2 33.8 ± 0.6 
T2-2-12012016-1-23 26.5-28.5 18 ± 2 595 ± 4 840 ± 20 21.8 ± 0.3 46.5 ± 0.3 
T2-2-12012016-1-24 28.5-29.5 18 ± 2 667 ± 4 800 ± 20 23.6 ± 0.2 50.4 ± 0.9 
T2-2-12012016-1-25 29.5-31.5 19 ± 2 578 ± 4 740 ± 20 20.6 ± 0.6 45.3 ± 0.5 
T2-2 is the soil core collected at the farthest inland on the transect on the west side of Crawdad 
Cove Road  
** = uncertainty supplied by XRF instrument 
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Table 45 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the soil core collected at the farthest inland of 
the transect on the west side of Crawdad Cove Road over depth (cm) (1σ = 68% confidence 




Nd (ICPMS) W (XRF) Pt (ICPMS) Au (XRF) Hg (XRF) 
T2-2-12012016-1-1 0.0-1.5 19.0 ± 0.5 < 50 < 2.1 x 10-4 < 15 < 8 
T2-2-12012016-1-2 1.5-2.5 17.0 ± 0.3 < 50 < 3.9 x 10-4 < 15 < 8 
T2-2-12012016-1-3 2.5-3.5 18.0 ± 0.1 < 50 < 2.1 x 10-4 < 15 < 8 
T2-2-12012016-1-4 3.5-4.5 15.7 ± 0.7 < 50 < 5.4 x 10-4 < 15 < 8 
T2-2-12012016-1-5 4.5-7.5 14.2 ± 0.1 < 50 < 1.5 x 10-4 < 15 < 8 
T2-2-12012016-1-6 7.5-8.5 23.1 ± 0.7 < 50 < 1.8 x 10-4 < 15 < 8 
T2-2-12012016-1-7 8.5-9.5 23.0 ± 0.8 < 50 < 6.0 x 10-5 < 15 < 8 
T2-2-12012016-1-8 9.5-10.5 15.6 ± 0.1 < 50 < 1.5 x 10-4 < 15 < 8 
T2-2-12012016-1-9 10.5-11.5 16.0 ± 0.6 < 50 < 2.4 x 10-4 < 15 < 8 
T2-2-12012016-1-10 11.5-12 14.0 ± 0.2 < 50 < 1.8 x 10-4 < 15 < 8 
T2-2-12012016-1-11 12.0-13.0 17.5 ± 0.4 < 50 < 2.4 x 10-4 < 15 < 8 
T2-2-12012016-1-12 13.0-14.0 16.4 ± 0.7 < 50 < 9.0 x 10-5 < 15 < 8 
T2-2-12012016-1-13 14.0-15.0 16.4 ± 0.5 < 50 < 6.0 x 10-5 < 15 < 8 
T2-2-12012016-1-14 15.0-15.5 28.2 ± 1 < 50 < 6.0 x 10-5 < 15 < 8 
T2-2-12012016-1-15 15.5-16.0 20 ± 1 < 50 < 2.4 x 10-4 < 15 < 8 
T2-2-12012016-1-16 16.0-17.0 19.7 ± 0.9 < 50 < 1.2 x 10-4 < 15 < 8 
T2-2-12012016-1-17 17.0-18.0 15.2 ± 0.3 < 50 < 9.0 x 10-5 < 15 < 8 
T2-2-12012016-1-18 18.0-19.0 16.4 ± 0.6 < 50 < 6.0 x 10-5 < 15 < 8 
T2-2-12012016-1-19 19.0-20.0 16.8 ± 0.7 < 50 < 2.1 x 10-4 < 15 < 8 
T2-2-12012016-1-20 20.0-21.0 16.8 ± 0.4 < 50 < 2.1 x 10-4 < 15 < 8 
T2-2-12012016-1-21 21.0-24.0 17.8 ± 0.6 < 50 < 6.0 x 10-5 < 15 < 8 
T2-2-12012016-1-22 24.0-26.5 13.7 ± 0.6 < 50 < 3.0 x 10-4 < 15 < 8 
T2-2-12012016-1-23 26.5-28.5 18.2 ± 0.7 < 50 < 1.2 x 10-4 < 15 < 8 
T2-2-12012016-1-24 28.5-29.5 20.0 ± 0.3 < 50 < 2.4 x 10-4 < 15 < 8 




Pb (ICPMS) Pb** (XRF) Th (ICPMS) Th** (XRF) U (ICPMS) 
T2-2-12012016-1-1 0.0-1.5 20.8 ± 0.2 18 ± 2 6.05 ± 0.03 7 ± 1 1.78 ± 0.02 
T2-2-12012016-1-2 1.5-2.5 23.7 ± 0.3 18 ± 2 5.91 ± 0.06 5 ± 1 1.95 ± 0.03 
T2-2-12012016-1-3 2.5-3.5 25.6 ± 0.1 20 ± 2 5.59 ± 0.04 7 ± 1 2.08 ± 0.02 
T2-2-12012016-1-4 3.5-4.5 22.5 ± 0.1 17 ± 2 4.79 ± 0.03 6 ± 1 1.77 ± 0.02 
T2-2-12012016-1-5 4.5-7.5 18.0 ± 0.2 21 ± 2 4.40 ± 0.03 7 ± 1 1.40 ± 0.02 
T2-2-12012016-1-6 7.5-8.5 20.4 ± 0.2 16 ± 2 8.0 ± 0.1 6 ± 1 1.95 ± 0.03 
T2-2-12012016-1-7 8.5-9.5 20.4 ± 0.1 14 ± 2 8.58 ± 0.08 5 ± 1 2.22 ± 0.02 
T2-2-12012016-1-8 9.5-10.5 19.2 ± 0.1 19 ± 2 5.51 ± 0.04 9 ± 1 1.89 ± 0.02 
T2-2-12012016-1-9 10.5-11.5 18.6 ± 0.1 17 ± 2 5.63 ± 0.04 6 ± 1 2.01 ± 0.04 
T2-2-12012016-1-10 11.5-12 18.3 ± 0.4 18 ± 2 5.44 ± 0.04 6 ± 1 1.89 ± 0.01 
T2-2-12012016-1-11 12.0-13.0 16.81 ± 0.09 13 ± 2 5.80 ± 0.06 6 ± 1 1.90 ± 0.01 
T2-2-12012016-1-12 13.0-14.0 16.9 ± 0.1 19 ± 2 5.86 ± 0.05 6 ± 1 1.91 ± 0.01 
T2-2-12012016-1-13 14.0-15.0 17.30 ± 0.04 15 ± 2 6.00 ± 0.06 6 ± 1 1.91 ± 0.03 
T2-2-12012016-1-14 15.0-15.5 56.4 ± 0.6 39 ± 2 8.1 ± 0.1 7 ± 1 3.10 ± 0.03 
T2-2-12012016-1-15 15.5-16.0 33.4 ± 0.3 26 ± 2 6.48 ± 0.06 7 ± 1 2.55 ± 0.04 
T2-2-12012016-1-16 16.0-17.0 25.9 ± 0.4 20 ± 2 7.0 ± 0.1 9 ± 1 2.603 ± 0.007 
T2-2-12012016-1-17 17.0-18.0 21.43 ± 0.01 19 ± 2 5.72 ± 0.04 7 ± 1 2.46 ± 0.02 
T2-2-12012016-1-18 18.0-19.0 22.5 ± 0.2 21 ± 2 5.79 ± 0.05 6 ± 1 2.38 ± 0.01 
T2-2-12012016-1-19 19.0-20.0 25.3 ± 0.1 24 ± 2 6.10 ± 0.04 7 ± 1 2.54 ± 0.01 
T2-2-12012016-1-20 20.0-21.0 25.2 ± 0.2 26 ± 2 5.99 ± 0.04 6 ± 1 2.49 ± 0.04 
T2-2-12012016-1-21 21.0-24.0 21.5 ± 0.4 22 ± 2 4.75 ± 0.02 7 ± 1 2.17 ± 0.03 
T2-2-12012016-1-22 24.0-26.5 20.1 ± 0.3 14 ± 2 4.29 ± 0.04 7 ± 1 1.83 ± 0.01 
T2-2-12012016-1-23 26.5-28.5 16.82 ± 0.04 17 ± 2 4.30 ± 0.03 7 ± 1 1.70 ± 0.02 
T2-2-12012016-1-24 28.5-29.5 21.8 ± 0.3 19 ± 2 6.71 ± 0.06 5 ± 1 2.29 ± 0.02 
T2-2-12012016-1-25 29.5-31.5 17.9 ± 0.3 16 ± 2 5.36 ± 0.04 7 ± 1 2.23 ± 0.03 
T2-2 is the soil core collected at the farthest inland on the transect on the west side of Crawdad 
Cove Road; ** = uncertainty supplied by XRF instrument 
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Table 45 (Cont’d)  
Elemental concentrations (ppm = mg/kg) in the soil core 
collected at the farthest inland of the transect on the west 
side of Crawdad Cove Road over depth (cm) (1σ = 68% 
confidence interval) (T2-2 core) 
Sample Name Depth (cm) U (XRF) 
T2-2-12012016-1-1 0.0-1.5 < 9 
T2-2-12012016-1-2 1.5-2.5 < 9 
T2-2-12012016-1-3 2.5-3.5 < 9 
T2-2-12012016-1-4 3.5-4.5 < 9 
T2-2-12012016-1-5 4.5-7.5 < 9 
T2-2-12012016-1-6 7.5-8.5 < 9 
T2-2-12012016-1-7 8.5-9.5 < 9 
T2-2-12012016-1-8 9.5-10.5 < 9 
T2-2-12012016-1-9 10.5-11.5 < 9 
T2-2-12012016-1-10 11.5-12 < 9 
T2-2-12012016-1-11 12.0-13.0 < 9 
T2-2-12012016-1-12 13.0-14.0 < 9 
T2-2-12012016-1-13 14.0-15.0 < 9 
T2-2-12012016-1-14 15.0-15.5 < 9 
T2-2-12012016-1-15 15.5-16.0 < 9 
T2-2-12012016-1-16 16.0-17.0 < 9 
T2-2-12012016-1-17 17.0-18.0 < 9 
T2-2-12012016-1-18 18.0-19.0 < 9 
T2-2-12012016-1-19 19.0-20.0 < 9 
T2-2-12012016-1-20 20.0-21.0 < 9 
T2-2-12012016-1-21 21.0-24.0 < 9 
T2-2-12012016-1-22 24.0-26.5 < 9 
T2-2-12012016-1-23 26.5-28.5 < 9 
T2-2-12012016-1-24 28.5-29.5 < 9 
T2-2-12012016-1-25 29.5-31.5 < 9 
T2-2 is the soil core collected at the farthest inland on the transect on the west side of Crawdad 
Cove Road  










Elemental Analysis – Background Core 
The elemental analysis of background core, abbreviated as BD, is found in Table 46.   
Table 46 





Li (ICPMS) B (ICP) Na (ICP) Mg (ICP) 
BG-01182018-1 0.0-1.0 38 ± 2 590 ± 3 6625 ± 200 7250 ± 90 
BG-01182018-2 1.0-2.0 39 ± 4 1905 ± 1 9600 ± 100 7200 ± 100 
BG-01182018-3 2.0-3.0 40 ± 2 1791 ± 1 9670 ± 90 7820 ± 30 
BG-01182018-4 3.0-4.0 34 ± 6 1796 ± 3 9140 ± 30 6500 ± 10 
BG-01182018-5 4.0-5.0 30 ± 3 1692 ± 2 8600 ± 100 6050 ± 40 
BG-01182018-6 5.0-6.0 25 ± 2 1809 ± 3 8600 ± 100 5370 ± 30 
BG-01182018-7 6.0-7.0 28 ± 6 1962 ± 5 10100 ± 100 7000 ± 30 
BG-01182018-8 7.0-8.0 31 ± 2 1972 ± 2 10200 ± 200 6900 ± 100 
BG-01182018-9 8.0-9.0 30 ± 3 1857 ± 3 9370 ± 80 6650 ± 40 
BG-01182018-10 9.0-10.0 24 ± 6 1822 ± 3 10200 ± 100 6850 ± 60 
BG-01182018-11 10.0-11.0 31 ± 7 2281 ± 5 10620 ± 40 6721 ± 5 
BG-01182018-12 11.0-12.0 26 ± 4 1860 ± 2 9750 ± 90 6320 ± 20 
BG-01182018-13 12.0-13.0 28 ± 6 1882 ± 3 9090 ± 80 5970 ± 30 
BG-01182018-14 13.0-14.0 27 ± 4 1800 ± 5 10420 ± 50 6920 ± 30 
BG-01182018-15 14.0-15.0 29 ± 3 1895 ± 2 10800 ± 10 7400 ± 10 
BG-01182018-16 15.0-17.0 24 ± 3 1977 ± 3 10250 ± 90 7220 ± 40 
BG-01182018-17 17.0-19.0 16 ± 2 3500 ± 10 12070 ± 30 4223 ± 7 
BG-01182018-18 19.0-21.0 26 ± 1 2010 ± 10 10900 ± 200 7620 ± 70 
BG-01182018-19 21.0-23.0 28 ± 2 1882 ± 1 10000 ± 100 6670 ± 50 
BG-01182018-20 23.0-25.0 5 ± 2 3221 ± 2 10340 ± 70 1521 ± 6 
BG-01182018-21 25.0-27.0 35 ± 2 1871 ± 2 9860 ± 70 6790 ± 60 
BG-01182018-22 27.0-29.0 5 ± 1 3070 ± 10 10740 ± 40 767 ± 5 
BG-01182018-23 29.0-31.0 33 ± 2 2005 ± 2 10800 ± 100 7000 ± 30 
BG-01182018-24 31.0-33.0 32 ± 2 1800 ± 10 10500 ± 100 6950 ± 40 
BG-01182018-25 33.0-35.0 34 ± 3 2703 ± 5 12910 ± 50 8610 ± 20 
BG-01182018-26 35.0-37.0 41 ± 2 2636 ± 5 13900 ± 200 9080 ± 70 
BG-01182018-27 37.0-39.0 36 ± 1 2011 ± 4 10400 ± 100 7040 ± 30 
BG-01182018-28 39.0-41.0 32 ± 1 2178 ± 1 11900 ± 100 7690 ± 40 
BG-01182018-29 41.0-43.0 31 ± 1 2490 ± 10 11870 ± 20 7420 ± 30 
BG-01182018-30 43.0-45.0 22 ± 4 2266 ± 4 10800 ± 200 5570 ± 60 
BG-01182018-31 45.0-47.0 18 ± 4 1744 ± 5 9100 ± 100 6070 ± 50 
BG-01182018-32 47.0-49.0 28 ± 5 2300 ± 10 10960 ± 70 7190 ± 30 
BG-01182018-33 49.0-51.0 31 ± 3 2027 ± 5 11600 ± 100 7800 ± 100 
BG-01182018-34 51.0-53.0 22 ± 4 2290 ± 1 11000 ± 100 7250 ± 40 
BG-01182018-35 53.0-55.0 15 ± 1 2037 ± 4 9400 ± 100 5470 ± 30 
BG-01182018-36 55.0-57.0 21 ± 5 2042 ± 5 9550 ± 40 5320 ± 20 
BG-01182018-37 57.0-59.0 21 ± 1 1691 ± 2 9000 ± 100 6270 ± 60 
BG-01182018-38 59.0-61.0 26 ± 1 1970 ± 1 9550 ± 60 7530 ± 40 
BG = background core sample; 1% = 10,000 ppm 
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Table 46 (Cont’d) 





Al (ICP) Si* (ICP) P (ICP) K (ICP) 
BG-01182018-1 0.0-1.0 32300 ± 600 2900 ± 10 1028 ± 4 13100 ± 300 
BG-01182018-2 1.0-2.0 35500 ± 500 4600 ± 10 1000 ± 10 14000 ± 100 
BG-01182018-3 2.0-3.0 36000 ± 300 6990 ± 20 957 ± 5 13200 ± 100 
BG-01182018-4 3.0-4.0 26500 ± 100 5097 ± 9 952 ± 1 13590 ± 30 
BG-01182018-5 4.0-5.0 20100 ± 200 3249 ± 5 930 ± 2 13300 ± 100 
BG-01182018-6 5.0-6.0 27200 ± 200 3498 ± 3 780 ± 10 12300 ± 100 
BG-01182018-7 6.0-7.0 28000 ± 200 6320 ± 20 867 ± 2 13700 ± 100 
BG-01182018-8 7.0-8.0 34000 ± 500 5973 ± 7 877 ± 7 14400 ± 200 
BG-01182018-9 8.0-9.0 31200 ± 300 2322 ± 5 800 ± 10 13200 ± 100 
BG-01182018-10 9.0-10.0 34000 ± 400 1940 ± 10 797 ± 7 13700 ± 200 
BG-01182018-11 10.0-11.0 32980 ± 20 3673 ± 2 827 ± 2 13720 ± 10 
BG-01182018-12 11.0-12.0 27700 ± 200 2065 ± 2 857 ± 9 13800 ± 100 
BG-01182018-13 12.0-13.0 21900 ± 100 3070 ± 5 849 ± 5 13200 ± 100 
BG-01182018-14 13.0-14.0 30700 ± 200 4920 ± 20 969 ± 7 14300 ± 100 
BG-01182018-15 14.0-15.0 33500 ± 40 7175 ± 6 978 ± 3 14700 ± 100 
BG-01182018-16 15.0-17.0 35300 ± 300 3320 ± 10 895 ± 4 14300 ± 100 
BG-01182018-17 17.0-19.0 29000 ± 100 2120 ± 70 915 ± 8 14620 ± 40 
BG-01182018-18 19.0-21.0 36500 ± 500 2650 ± 10 892 ± 5 14600 ± 200 
BG-01182018-19 21.0-23.0 32700 ± 400 5350 ± 30 867 ± 8 13500 ± 100 
BG-01182018-20 23.0-25.0 19500 ± 200 10462 ± 2 869 ± 8 13760 ± 50 
BG-01182018-21 25.0-27.0 23400 ± 200 2462 ± 7 859 ± 7 13900 ± 100 
BG-01182018-22 27.0-29.0 19300 ± 100 10820 ± 20 874 ± 6 13900 ± 100 
BG-01182018-23 29.0-31.0 34500 ± 300 2432 ± 5 812 ± 4 14000 ± 100 
BG-01182018-24 31.0-33.0 33000 ± 300 4850 ± 30 824 ± 9 13200 ± 100 
BG-01182018-25 33.0-35.0 41600 ± 200 7840 ± 10 1010 ± 10 14520 ± 40 
BG-01182018-26 35.0-37.0 42900 ± 500 5190 ± 20 1018 ± 9 14700 ± 100 
BG-01182018-27 37.0-39.0 31400 ± 200 1700 ± 10 828 ± 8 12300 ± 100 
BG-01182018-28 39.0-41.0 35200 ± 300 2800 ± 30 862 ± 4 13300 ± 100 
BG-01182018-29 41.0-43.0 33500 ± 200 5800 ± 10 812 ± 4 13140 ± 30 
BG-01182018-30 43.0-45.0 22300 ± 300 4450 ± 10 820 ± 10 11700 ± 200 
BG-01182018-31 45.0-47.0 26700 ± 300 1310 ± 10 735 ± 4 10800 ± 100 
BG-01182018-32 47.0-49.0 28700 ± 200 5440 ± 10 816 ± 8 12530 ± 40 
BG-01182018-33 49.0-51.0 36500 ± 400 3300 ± 10 810 ± 2 13600 ± 100 
BG-01182018-34 51.0-53.0 28000 ± 200 4420 ± 10 847 ± 3 12600 ± 100 
BG-01182018-35 53.0-55.0 19700 ± 200 3720 ± 10 780 ± 10 11100 ± 100 
BG-01182018-36 55.0-57.0 21800 ± 100 5200 ± 30 730 ± 10 11200 ± 100 
BG-01182018-37 57.0-59.0 24900 ± 300 1262 ± 2 784 ± 6 10700 ± 100 
BG-01182018-38 59.0-61.0 29800 ± 200 3780 ± 30 792 ± 7 11200 ± 100 
BG = background core sample 
1% = 10,000 ppm 




Table 46 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the background core over depth (cm) (1σ = 68% 
confidence interval) 
Sample Name Depth (cm) Ca (ICP) Sc (ICPMS) Ti (ICP) Cr (ICPMS) 
BG-01182018-1 0.0-1.0 47800 ± 100 6.71 ± 0.09 3975 ± 5 81.2 ± 0.7 
BG-01182018-2 1.0-2.0 58490 ± 90 7.35 ± 0.04 4049 ± 4 74.1 ± 0.3 
BG-01182018-3 2.0-3.0 53210 ± 90 9.74 ± 0.08 3672 ± 6 69.1 ± 0.2 
BG-01182018-4 3.0-4.0 47200 ± 200 7.58 ± 0.08 4222 ± 3 76 ± 1 
BG-01182018-5 4.0-5.0 44200 ± 200 6.15 ± 0.04 4398 ± 3 73 ± 1 
BG-01182018-6 5.0-6.0 40000 ± 100 6.26 ± 0.06 3573 ± 9 70.4 ± 0.3 
BG-01182018-7 6.0-7.0 48000 ± 100 9.34 ± 0.08 4373 ± 8 82 ± 1 
BG-01182018-8 7.0-8.0 52480 ± 10 9.08 ± 0.08 4574 ± 8 85 ± 1 
BG-01182018-9 8.0-9.0 53000 ± 200 7.95 ± 0.05 4420 ± 20 79 ± 1 
BG-01182018-10 9.0-10.0 56000 ± 100 9.07 ± 0.04 4400 ± 10 81.6 ± 0.2 
BG-01182018-11 10.0-11.0 53000 ± 200 9.57 ± 0.08 4550 ± 20 78.1 ± 0.7 
BG-01182018-12 11.0-12.0 54000 ± 200 7.86 ± 0.07 4720 ± 10 85 ± 1 
BG-01182018-13 12.0-13.0 53400 ± 100 7.15 ± 0.03 4490 ± 10 93.2 ± 0.4 
BG-01182018-14 13.0-14.0 57470 ± 50 7.72 ± 0.06 5020 ± 10 85 ± 1 
BG-01182018-15 14.0-15.0 55800 ± 100 9.3 ± 0.1 5125 ± 8 93 ± 1 
BG-01182018-16 15.0-17.0 60200 ± 100 8.67 ± 0.03 4649 ± 8 93.1 ± 0.6 
BG-01182018-17 17.0-19.0 50230 ± 90 9.7 ± 0.1 5123 ± 4 96.9 ± 0.5 
BG-01182018-18 19.0-21.0 59240 ± 90 9.56 ± 0.09 4670 ± 10 92 ± 2 
BG-01182018-19 21.0-23.0 52200 ± 100 8.28 ± 0.05 4670 ± 10 85.6 ± 0.5 
BG-01182018-20 23.0-25.0 37700 ± 100 7.13 ± 0.07 4840 ± 10 83 ± 1 
BG-01182018-21 25.0-27.0 49500 ± 200 7.92 ± 0.07 4790 ± 30 106.4 ± 0.9 
BG-01182018-22 27.0-29.0 38720 ± 70 6.14 ± 0.1 4747 ± 5 81.2 ± 0.8 
BG-01182018-23 29.0-31.0 53990 ± 90 9.56 ± 0.08 4500 ± 10 81 ± 1 
BG-01182018-24 31.0-33.0 52000 ± 100 8.73 ± 0.07 4422 ± 9 82.7 ± 0.8 
BG-01182018-25 33.0-35.0 66800 ± 200 12.8 ± 0.1 4630 ± 10 90 ± 1 
BG-01182018-26 35.0-37.0 67670 ± 70 15.4 ± 0.1 5025 ± 9 95.3 ± 0.5 
BG-01182018-27 37.0-39.0 63400 ± 100 9.87 ± 0.02 4192 ± 8 76.5 ± 0.4 
BG-01182018-28 39.0-41.0 67200 ± 40 11.02 ± 0.02 4422 ± 5 85.1 ± 0.7 
BG-01182018-29 41.0-43.0 71000 ± 300 11.1 ± 0.1 4150 ± 20 82.8 ± 0.5 
BG-01182018-30 43.0-45.0 54230 ± 50 7.7 ± 0.1 4223 ± 5 77.1 ± 0.3 
BG-01182018-31 45.0-47.0 64700 ± 200 6.51 ± 0.04 3623 ± 2 72.2 ± 0.9 
BG-01182018-32 47.0-49.0 73900 ± 600 10.23 ± 0.09 3820 ± 10 74 ± 1 
BG-01182018-33 49.0-51.0 81000 ± 200 10.6 ± 0.1 3920 ± 10 77.7 ± 0.6 
BG-01182018-34 51.0-53.0 77500 ± 300 9.35 ± 0.07 3850 ± 10 74.8 ± 0.9 
BG-01182018-35 53.0-55.0 60420 ± 90 7.41 ± 0.04 3320 ± 10 65.6 ± 0.6 
BG-01182018-36 55.0-57.0 56700 ± 200 8.08 ± 0.06 3373 ± 4 59.5 ± 0.1 
BG-01182018-37 57.0-59.0 69700 ± 100 5.72 ± 0.03 3350 ± 10 63.8 ± 0.6 
BG-01182018-38 59.0-61.0 75300 ± 300 9.5 ± 0.1 3220 ±10 63.6 ± 0.9 
BG = background core sample 





Table 46 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the background core over depth (cm) (1σ = 68% 
confidence interval) 
Sample Name Depth (cm) 
Mn 
(ICPMS) 
Mn (ICP) Fe (ICP) Co (ICPMS) 
BG-01182018-1 0.0-1.0 628 ± 2 607.5 ± 0.8 26250 ± 60 10.5 ± 0.1 
BG-01182018-2 1.0-2.0 514 ± 5 560 ± 1 26000 ± 60 10.0 ± 0.1 
BG-01182018-3 2.0-3.0 545 ± 6 597 ± 3 24380 ± 40 9.8 ± 0.1 
BG-01182018-4 3.0-4.0 458 ± 6 492 ± 3 25230 ± 20 10.5 ± 0.2 
BG-01182018-5 4.0-5.0 434 ± 1 462.3 ± 0.5 25490 ± 40 11.2 ± 0.1 
BG-01182018-6 5.0-6.0 467 ± 3 490 ± 2 22610 ± 40 11.00 ± 0.06 
BG-01182018-7 6.0-7.0 529 ± 2 575 ± 4 26490 ± 60 12.7 ± 0.2 
BG-01182018-8 7.0-8.0 533 ± 4 587.3 ± 0.5 27740 ± 40 13.27 ± 0.07 
BG-01182018-9 8.0-9.0 535 ± 3 575 ± 2 26740 ± 90 12.3 ± 0.2 
BG-01182018-10 9.0-10.0 508 ± 5 557 ± 2 26740 ± 60 12.5 ± 0.1 
BG-01182018-11 10.0-11.0 519 ± 2 562 ± 2 26700 ± 100 12.5 ± 0.2 
BG-01182018-12 11.0-12.0 549 ± 8 585 ± 2 27700 ± 100 13.9 ± 0.1 
BG-01182018-13 12.0-13.0 461.2 ± 0.2 487 ± 1 26210 ± 70 12.56 ± 0.08 
BG-01182018-14 13.0-14.0 573 ± 3 615 ± 1 29990 ± 40 14.0 ± 0.1 
BG-01182018-15 14.0-15.0 576 ± 8 612.5 ± 0.5 30250 ± 40 14.4 ± 0.2 
BG-01182018-16 15.0-17.0 552 ± 5 595 ± 1 28750 ± 50 13.2 ± 0.2 
BG-01182018-17 17.0-19.0 470 ± 20 639.7 ± 0.7 29240 ± 30 13.80 ± 0.04 
BG-01182018-18 19.0-21.0 561 ± 5 612 ± 1 28490 ± 40 13.2 ± 0.1 
BG-01182018-19 21.0-23.0 558 ± 2 587 ± 1 27990 ± 40 13.1 ± 0.1 
BG-01182018-20 23.0-25.0 552 ± 1 569 ± 1 27470 ± 60 14.00 ± 0.08 
BG-01182018-21 25.0-27.0 576 ± 6 602 ± 3 28200 ± 100 14.0 ± 0.2 
BG-01182018-22 27.0-29.0 539 ± 7 572 ± 1 25980 ± 20 13.7 ± 0.1 
BG-01182018-23 29.0-31.0 532 ± 2 555 ± 2 26750 ± 50 13.3 ± 0.2 
BG-01182018-24 31.0-33.0 491 ± 6 512 ± 1 26480 ± 60 13.10 ± 0.02 
BG-01182018-25 33.0-35.0 566 ± 3 576 ± 2 28640 ± 70 14.5 ± 0.2 
BG-01182018-26 35.0-37.0 593 ± 6 606 ± 1 30320 ± 50 15.63 ± 0.08 
BG-01182018-27 37.0-39.0 473 ± 4 489.0 ± 0.5 25450 ± 40 13.2 ± 0.1 
BG-01182018-28 39.0-41.0 514 ± 3 522.1 ± 0.2 26980 ± 40 13.8 ± 0.2 
BG-01182018-29 41.0-43.0 502 ± 3 515 ± 1 25490 ± 90 12.8 ± 0.2 
BG-01182018-30 43.0-45.0 492 ± 1 505 ± 1 23460 ± 30 12.3 ± 0.2 
BG-01182018-31 45.0-47.0 426 ± 3 472.2 ± 0.5 22060 ± 10 10.9 ± 0.2 
BG-01182018-32 47.0-49.0 317 ± 2 474 ± 1 23120 ± 60 11.89 ± 0.04 
BG-01182018-33 49.0-51.0 489 ± 1 492.3 ± 0.5 24090 ± 40 12.4 ± 0.2 
BG-01182018-34 51.0-53.0 466 ± 3 477 ± 1 23270 ± 50 12.7 ± 0.1 
BG-01182018-35 53.0-55.0 425 ± 2 437 ± 2 19200 ± 100 11.05 ± 0.08 
BG-01182018-36 55.0-57.0 427 ± 1 442.3 ± 0.2 21370 ± 10 10.8 ± 0.1 
BG-01182018-37 57.0-59.0 426 ± 2 445 ± 1 21390 ± 50 10.9 ± 0.1 
BG-01182018-38 59.0-61.0 421 ± 3 435 ± 2 20700 ± 100 10.94 ± 0.04 
BG = background core sample 




Table 46 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the background core over depth (cm) (1σ = 68% 
confidence interval) 
Sample Name Depth (cm) Ni (ICPMS) Cu (ICPMS) Zn (ICPMS) As (ICPMS) 
BG-01182018-1 0.0-1.0 21.9 ± 0.7 20.53 ± 0.05 81 ± 1 15.9 ± 0.2 
BG-01182018-2 1.0-2.0 20.5 ± 0.9 14.1 ± 0.1 61.0 ± 0.5 15.1 ± 0.1 
BG-01182018-3 2.0-3.0 21.4 ± 0.8 13.24 ± 0.07 59.7 ± 0.8 17.7 ± 0.2 
BG-01182018-4 3.0-4.0 21.0 ± 0.7 14.3 ± 0.2 59 ± 2 14.96 ± 0.08 
BG-01182018-5 4.0-5.0 21.0 ± 0.5 15.4 ± 0.1 58 ± 1 15.9 ± 0.1 
BG-01182018-6 5.0-6.0 19.2 ± 0.6 14.65 ± 0.06 59.2 ± 0.5 10.9 ± 0.2 
BG-01182018-7 6.0-7.0 22.4 ± 0.6 15.7 ± 0.2 67 ± 1 13.0 ± 0.1 
BG-01182018-8 7.0-8.0 24.7 ± 0.1 16.4 ± 0.3 69 ± 2 16.8 ± 0.2 
BG-01182018-9 8.0-9.0 22.6 ± 0.6 14.8 ± 0.3 67 ± 1 15.81 ± 0.02 
BG-01182018-10 9.0-10.0 22.9 ± 0.9 14.98 ± 0.08 61 ± 2 15.8 ± 0.1 
BG-01182018-11 10.0-11.0 22.4 ± 0.6 14.3 ± 0.1 63 ± 1 17.1 ± 0.3 
BG-01182018-12 11.0-12.0 24.2 ± 0.2 16.17 ± 0.05 68 ± 1 16.86 ± 0.09 
BG-01182018-13 12.0-13.0 23.4 ± 0.9 15.0 ± 0.1 57.7 ± 0.2 16.1 ± 0.2 
BG-01182018-14 13.0-14.0 26.0 ± 0.6 16.51 ± 0.04 74.8 ± 0.5 19.4 ± 0.2 
BG-01182018-15 14.0-15.0 26 ± 1 16.8 ± 0.2 80 ± 1 18.4 ± 0.3 
BG-01182018-16 15.0-17.0 24.4 ± 0.6 15.53 ± 0.08 69 ± 2 18.2 ± 0.2 
BG-01182018-17 17.0-19.0 25.7 ± 0.6 24.4 ± 0.1 85 ± 3 18.21 ± 0.06 
BG-01182018-18 19.0-21.0 24.0 ± 0.4 23.91 ± 0.06 82.1 ± 0.6 19.5 ± 0.1 
BG-01182018-19 21.0-23.0 22.9 ± 0.2 15.5 ± 0.1 67.4 ± 0.5 18.1 ± 0.3 
BG-01182018-20 23.0-25.0 24.4 ± 0.5 16.6 ± 0.1 70 ± 3 19.0 ± 0.2 
BG-01182018-21 25.0-27.0 24.5 ± 0.3 23.1 ± 0.1 81.3 ± 0.9 20.2 ± 0.2 
BG-01182018-22 27.0-29.0 24.9 ± 0.8 15.9 ± 0.1 68 ± 2 22.1 ± 0.3 
BG-01182018-23 29.0-31.0 22.7 ± 0.7 14.99 ± 0.09 70.1 ± 0.7 20.0 ± 0.2 
BG-01182018-24 31.0-33.0 23.6 ± 0.4 14.8 ± 0.2 63 ± 2 20.1 ± 0.3 
BG-01182018-25 33.0-35.0 16.3 ± 0.4 17.53 ± 0.03 61 ± 1 33.4 ± 1.5 
BG-01182018-26 35.0-37.0 20.2 ± 0.6 18.1 ± 0.2 79.3 ± 0.8 41.0 ± 1.7 
BG-01182018-27 37.0-39.0 22.82 ± 0.05 14.7 ± 0.1 60 ± 2 29.99 ± 0.05 
BG-01182018-28 39.0-41.0 25.2 ± 0.1 16.2 ± 0.2 65 ± 2 34.8 ± 0.4 
BG-01182018-29 41.0-43.0 24.2 ± 0.5 14.4 ± 0.1 61 ± 2 25.23 ± 0.04 
BG-01182018-30 43.0-45.0 22.3 ± 0.6 14.72 ± 0.06 55 ± 1 23.7 ± 0.2 
BG-01182018-31 45.0-47.0 18.6 ± 0.3 12.56 ± 0.09 49.9 ± 0.8 21.4 ± 0.1 
BG-01182018-32 47.0-49.0 21.7 ± 0.3 14.2 ± 0.2 60.2 ± 0.7 19.3 ± 0.3 
BG-01182018-33 49.0-51.0 22.6 ± 0.4 14.1 ± 0.1 56.4 ± 0.2 24.5 ± 0.1 
BG-01182018-34 51.0-53.0 22.0 ± 0.4 14.01 ± 0.06 52.9 ± 0.5 18.62 ± 0.09 
BG-01182018-35 53.0-55.0 19.4 ± 0.7 13.69 ± 0.08 52 ± 2 17.42 ± 0.03 
BG-01182018-36 55.0-57.0 17.7 ± 0.6 12.8 ± 0.2 48.3 ± 0.9 16.9 ± 0.1 
BG-01182018-37 57.0-59.0 19.9 ± 0.3 13.12 ± 0.08 48 ± 2 17.8 ± 0.2 
BG-01182018-38 59.0-61.0 19.6 ± 0.6 12.9 ± 0.1 52 ± 2 23.5 ± 0.2 
BG = background core sample 





Table 46 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the background core over depth (cm) (1σ = 68% 
confidence interval) 
Sample Name Depth (cm) Se (ICPMS) Sr (ICPMS) Sr (ICP) Y (ICPMS) 
BG-01182018-1 0.0-1.0 < 2.6 x 10-3 457 ± 4 447.5 ± 0.8 11.72 ± 0.04 
BG-01182018-2 1.0-2.0 < 3.9 x 10-3 540 ± 10 582 ± 2 12.5 ± 0.2 
BG-01182018-3 2.0-3.0 < 2.7 x 10-3 507 ± 3 550 ± 4 11.8 ± 0.2 
BG-01182018-4 3.0-4.0 < 3.3 x 10-3 488 ± 3 522 ± 4 11.0 ± 0.1 
BG-01182018-5 4.0-5.0 < 2.6 x 10-3 457 ± 1 500 ± 3 10.9 ± 0.1 
BG-01182018-6 5.0-6.0 < 1.8 x 10-3 487 ± 2 522 ± 1 11.17 ± 0.04 
BG-01182018-7 6.0-7.0 < 4.2 x 10-3 543 ± 9 600 ± 2 11.87 ± 0.07 
BG-01182018-8 7.0-8.0 < 3.2 x 10-3 654 ± 2 715 ± 3 12.3 ± 0.1 
BG-01182018-9 8.0-9.0 < 4.8 x 10-3 697 ± 4 745 ± 3 13.7 ± 0.1 
BG-01182018-10 9.0-10.0 < 1.2 x 10-3 784 ± 7 850 ± 5 13.2 ± 0.2 
BG-01182018-11 10.0-11.0 < 1.8 x 10-3 788 ± 6 862 ± 4 12.12 ± 0.06 
BG-01182018-12 11.0-12.0 < 2.3 x 10-3 860 ± 10 912 ± 1 11.6 ± 0.2 
BG-01182018-13 12.0-13.0 < 2.2 x 10-3 860 ± 4 914 ± 2 11.40 ± 0.07 
BG-01182018-14 13.0-14.0 < 1.8 x 10-4 919 ± 6 985 ± 3 12.6 ± 0.1 
BG-01182018-15 14.0-15.0 < 2.0 x 10-3 945 ± 5 1003 ± 4 13.01 ± 0.05 
BG-01182018-16 15.0-17.0 < 9.6 x 10-4 1020 ± 20 1085 ± 3 14.37 ± 0.07 
BG-01182018-17 17.0-19.0 < 1.2 x 10-3 720 ± 40 962 ± 3 15.04 ± 0.04 
BG-01182018-18 19.0-21.0 < 1.4 x 10-3 966 ± 7 1035 ± 6 14.3 ± 0.1 
BG-01182018-19 21.0-23.0 < 1.7 x 10-3 869 ± 9 917 ± 2 12.9 ± 0.2 
BG-01182018-20 23.0-25.0 < 4.4 x 10-3 760 ± 10 789 ± 4 12.4 ± 0.2 
BG-01182018-21 25.0-27.0 < 3.4 x 10-3 806 ± 4 839 ± 2 11.21 ± 0.04 
BG-01182018-22 27.0-29.0 < 5.4 x 10-3 740 ± 10 779 ± 2 10.4 ± 0.1 
BG-01182018-23 29.0-31.0 < 1.2 x 10-3 850 ± 10 885 ± 6 13.6 ± 0.1 
BG-01182018-24 31.0-33.0 < 2.4 x 10-3 828 ± 7 872 ± 2 12.46 ± 0.04 
BG-01182018-25 33.0-35.0 < 2.9 x 10-3 2200 ± 20 2218 ± 2 17.0 ± 0.1 
BG-01182018-26 35.0-37.0 < 7.2 x 10-3 3110 ± 40 3090 ± 10 16.89 ± 0.07 
BG-01182018-27 37.0-39.0 < 2.5 x 10-3 3130 ± 20 3169 ± 9 14.1 ± 0.2 
BG-01182018-28 39.0-41.0 < 1.4 x 10-3 2590 ± 10 2623 ± 5 14.38 ± 0.07 
BG-01182018-29 41.0-43.0 < 7.2 x 10-3 2480 ± 20 2500 ± 10 15.1 ± 0.2 
BG-01182018-30 43.0-45.0 < 1.4 x 10-3 2110 ± 10 2162 ± 4 12.1 ± 0.1 
BG-01182018-31 45.0-47.0 < 4.0 x 10-3 830 ± 10 1729 ± 3 11.6 ± 0.1 
BG-01182018-32 47.0-49.0 < 3.0 x 10-4 1029 ± 7 1471 ± 6 13.3 ± 0.2 
BG-01182018-33 49.0-51.0 < 5.2 x 10-3 1100 ± 10 1100 ± 2 14.28 ± 0.06 
BG-01182018-34 51.0-53.0 < 2.6 x 10-3 1168 ± 8 1157 ± 4 14.44 ± 0.07 
BG-01182018-35 53.0-55.0 < 3.6 x 10-3 843 ± 6 844 ± 1 10.77 ± 0.07 
BG-01182018-36 55.0-57.0 < 1.7 x 10-3 880 ± 10 897 ± 4 10.69 ± 0.05 
BG-01182018-37 57.0-59.0 < 5.9 x 10-3 883 ± 5 897 ± 1 10.51 ± 0.05 
BG-01182018-38 59.0-61.0 < 1.1 x 10-3 825.8 ± 0.5 827.5 ± 0.3 12.14 ± 0.04 





Table 46 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the background core over depth (cm) (1σ = 68% 
confidence interval) 
Sample Name Depth (cm) Zr (ICPMS) Zr (ICP) Cd (ICPMS) Sn (ICPMS) 
BG-01182018-1 0.0-1.0 152.4 ± 0.6 159.0 ± 0.5 0.26 ± 0.03 1.95 ± 0.03 
BG-01182018-2 1.0-2.0 124 ± 1 143.5 ± 0.5 0.28 ± 0.02 1.05 ± 0.02 
BG-01182018-3 2.0-3.0 109 ± 1 121.9 ± 0.2 0.34 ± 0.01 1.16 ± 0.08 
BG-01182018-4 3.0-4.0 125 ± 1 140.9 ± 0.5 0.34 ± 0.01 1.16 ± 0.07 
BG-01182018-5 4.0-5.0 122 ± 1 140.7 ± 0.5 0.30 ± 0.03 1.32 ± 0.04 
BG-01182018-6 5.0-6.0 116.1 ± 0.9 129.7 ± 0.5 0.28 ± 0.02 1.05 ± 0.03 
BG-01182018-7 6.0-7.0 115.5 ± 0.9 129.7 ± 0.2 0.34 ± 0.03 1.020 ± 0.007 
BG-01182018-8 7.0-8.0 119.2 ± 0.8 131.7 ± 0.2 0.36 ± 0.02 1.37 ± 0.02 
BG-01182018-9 8.0-9.0 128.6 ± 0.4 146.5 ± 0.2 0.35 ± 0.01 1.11 ± 0.01 
BG-01182018-10 9.0-10.0 116 ± 2 131.0 ± 0.2 0.30 ± 0.01 1.15 ± 0.02 
BG-01182018-11 10.0-11.0 132 ± 1 145.7 ± 0.2 0.36 ± 0.02 1.27 ± 0.05 
BG-01182018-12 11.0-12.0 134.8 ± 0.5 151.2 ± 0.2 0.38 ± 0.03 1.53 ± 0.02 
BG-01182018-13 12.0-13.0 114.9 ± 0.2 130.5 ± 0.5 0.35 ± 0.04 1.35 ± 0.01 
BG-01182018-14 13.0-14.0 117 ± 1 137.2 ± 0.7 0.32 ± 0.02 1.33 ± 0.02 
BG-01182018-15 14.0-15.0 131 ± 2 147.7 ± 0.2 0.30 ± 0.01 1.41 ± 0.01 
BG-01182018-16 15.0-17.0 128 ± 2 145.0 ± 0.2 0.35 ± 0.04 1.29 ± 0.01 
BG-01182018-17 17.0-19.0 155 ± 2 157.2 ± 0.2 0.40 ± 0.02 2.60 ± 0.04 
BG-01182018-18 19.0-21.0 130 ± 2 148.2 ± 0.2 0.35 ± 0.03 2.34 ± 0.04 
BG-01182018-19 21.0-23.0 119 ± 1 134.4 ± 0.5 0.31 ± 0.01 1.42 ± 0.01 
BG-01182018-20 23.0-25.0 136 ± 1 142.8 ± 0.5 0.41 ± 0.03 1.952 ± 0.007 
BG-01182018-21 25.0-27.0 134.9 ± 0.2 150.6 ± 0.2 0.35 ± 0.01 2.51 ± 0.05 
BG-01182018-22 27.0-29.0 128.0 ± 0.3 130.9 ± 0.7 0.39 ± 0.01 1.47 ± 0.03 
BG-01182018-23 29.0-31.0 114.4 ± 0.3 125.7 ± 0.2 0.39 ± 0.02 1.45 ± 0.02 
BG-01182018-24 31.0-33.0 112.4 ± 0.4 127.9 ± 0.2 0.32 ± 0.03 1.15 ± 0.04 
BG-01182018-25 33.0-35.0 121.1 ± 0.6 134.0 ± 0.7 0.46 ± 0.04 1.48 ± 0.01 
BG-01182018-26 35.0-37.0 132.9 ± 0.6 141.0 ± 0.3 0.52 ± 0.03 2.07 ± 0.01 
BG-01182018-27 37.0-39.0 119.7 ± 0.2 133.5 ± 0.2 0.36 ± 0.02 1.22 ± 0.02 
BG-01182018-28 39.0-41.0 116.5 ± 0.4 127.4 ± 0.2 0.328 ± 0.005 1.42 ± 0.04 
BG-01182018-29 41.0-43.0 113 ± 1 120.7 ± 0.7 0.36 ± 0.03 1.319 ± 0.002 
BG-01182018-30 43.0-45.0 115 ± 2 124.4 ± 0.5 0.36 ± 0.02 1.29 ± 0.02 
BG-01182018-31 45.0-47.0 108 ± 1 115.9 ± 0.0 0.31 ± 0.005 1.057 ± 0.005 
BG-01182018-32 47.0-49.0 108 ± 1 113.9 ± 0.2 0.349 ± 0.007 1.25 ± 0.03 
BG-01182018-33 49.0-51.0 113 ± 1 119.0 ± 0.0 0.43 ± 0.03 1.33 ± 0.04 
BG-01182018-34 51.0-53.0 115.8 ± 0.7 123.5 ± 0.7 0.39 ± 0.03 1.27 ± 0.04 
BG-01182018-35 53.0-55.0 95.7 ± 0.7 101.4 ± 0.2 0.39 ± 0.02 1.06 ± 0.02 
BG-01182018-36 55.0-57.0 109.6 ± 0.6 115.9 ± 0.2 0.37 ± 0.05 1.77 ± 0.03 
BG-01182018-37 57.0-59.0 89.5 ± 0.2 93.7 ± 0.2 0.32 ± 0.02 1.04 ± 0.02 
BG-01182018-38 59.0-61.0 90.8 ± 0.7 94.2 ± 0.0 0.42 ± 0.02 1.17 ± 0.04 






Table 46 (Cont’d) 





Sb (ICPMS) Ba (ICPMS) Ba (ICP) La (ICPMS) 
BG-01182018-1 0.0-1.0 0.48 ± 0.01 418 ± 6 400.0 ± 0.5 30.4 ± 0.2 
BG-01182018-2 1.0-2.0 0.379 ± 0.007 521 ± 4 560 ± 6 27.3 ± 0.3 
BG-01182018-3 2.0-3.0 0.46 ± 0.02 498 ± 2 530 ± 4 25.7 ± 0.2 
BG-01182018-4 3.0-4.0 0.42 ± 0.02 431 ± 2 462 ± 3 26.0 ± 0.3 
BG-01182018-5 4.0-5.0 0.47 ± 0.01 389 ± 1 430 ± 4 22.42 ± 0.07 
BG-01182018-6 5.0-6.0 0.354 ± 0.005 448 ± 7 489.8 ± 0.5 23.2 ± 0.2 
BG-01182018-7 6.0-7.0 0.31 ± 0.01 478 ± 3 535 ± 3 24.5 ± 0.2 
BG-01182018-8 7.0-8.0 0.50 ± 0.01 501 ± 2 562 ± 1 26.4 ± 0.3 
BG-01182018-9 8.0-9.0 0.321 ± 0.005 417.5 ± 0.2 462 ± 2 27.16 ± 0.07 
BG-01182018-10 9.0-10.0 0.361 ± 0.005 530 ± 10 590 ± 3 27.45 ± 0.05 
BG-01182018-11 10.0-11.0 0.40 ± 0.01 463 ± 4 525 ± 2 26.2 ± 0.3 
BG-01182018-12 11.0-12.0 0.398 ± 0.007 384 ± 5 427.4 ± 0.7 24.5 ± 0.1 
BG-01182018-13 12.0-13.0 0.459 ± 0.002 455 ± 3 504 ± 1 24.8 ± 0.1 
BG-01182018-14 13.0-14.0 0.46 ± 0.02 520 ± 4 567 ± 3 28.0 ± 0.3 
BG-01182018-15 14.0-15.0 0.482 ± 0.008 526 ± 1 578 ± 1 28.7 ± 0.6 
BG-01182018-16 15.0-17.0 0.48 ± 0.01 518 ± 7 565 ± 2 31.4 ± 0.1 
BG-01182018-17 17.0-19.0 0.55 ± 0.01 440 ± 10 622 ± 3 26.2 ± 0.2 
BG-01182018-18 19.0-21.0 0.458 ± 0.007 492 ± 5 545 ± 3 30.0 ± 0.2 
BG-01182018-19 21.0-23.0 0.46 ± 0.01 491 ± 1 527 ± 1 32.18 ± 0.02 
BG-01182018-20 23.0-25.0 0.57 ± 0.01 496 ± 6 544 ± 3 22.8 ± 0.2 
BG-01182018-21 25.0-27.0 0.58 ± 0.007 334 ± 1 357.1 ± 0.7 25.9 ± 0.2 
BG-01182018-22 27.0-29.0 0.57 ± 0.007 502 ± 3 565 ± 3 21.95 ± 0.05 
BG-01182018-23 29.0-31.0 0.53 ± 0.02 511 ± 1 547 ± 3 26.7 ± 0.2 
BG-01182018-24 31.0-33.0 0.48 ± 0.02 501 ± 1 547 ± 1 25.70 ± 0.05 
BG-01182018-25 33.0-35.0 0.57 ± 0.00 717 ± 3 766 ± 2 31.3 ± 0.2 
BG-01182018-26 35.0-37.0 0.69 ± 0.03 745 ± 2 774 ± 2 34.5 ± 0.4 
BG-01182018-27 37.0-39.0 0.45 ± 0.01 122.4 ± 0.7 137 ± 2 25.0 ± 0.1 
BG-01182018-28 39.0-41.0 0.459 ± 0.007 164.8 ± 0.5 176.6 ± 0.5 24.4 ± 0.3 
BG-01182018-29 41.0-43.0 0.43 ± 0.02 151 ± 2 164.9 ± 0.2 25.8 ± 0.02 
BG-01182018-30 43.0-45.0 0.45 ± 0.01 40.4 ± 0.7 58 ± 1 24.1 ± 0.4 
BG-01182018-31 45.0-47.0 0.38 ± 0.01 14 ± 4 51.5 ± 0.5 23.7 ± 0.2 
BG-01182018-32 47.0-49.0 0.44 ± 0.02 30 ± 30 61.7 ± 0.5 21.8 ± 0.3 
BG-01182018-33 49.0-51.0 0.45 ± 0.01 35 ± 1 36.5 ± 0.7 23.5 ± 0.5 
BG-01182018-34 51.0-53.0 0.422 ± 0.007 59 ± 1 63.0 ± 0.7 24.7 ± 0.2 
BG-01182018-35 53.0-55.0 0.42 ± 0.02 18.5 ± 0.2 29.5 ± 0.7 18.4 ± 0.1 
BG-01182018-36 55.0-57.0 0.50 ± 0.01 37.7 ± 0.7 45.2 ± 0.2 18.2 ± 0.2 
BG-01182018-37 57.0-59.0 0.32 ± 0.01 16.2 ± 0.5 23.2 ± 0.2 19.1 ± 0.2 
BG-01182018-38 59.0-61.0 0.66 ± 0.02 71.1 ± 0.2 71.5 ± 0.5 20.6 ± 0.2 







Table 46 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the background core over depth (cm) (1σ = 68% 
confidence interval) 
Sample Name Depth (cm) Ce (ICPMS) Nd (ICPMS) Pt (ICPMS) Pt (ICPMS) 
BG-01182018-1 0.0-1.0 71.0 ± 0.5 27.7 ± 0.6 < 3.0 x 10-5 0.042 ± 0.003 
BG-01182018-2 1.0-2.0 63.2 ± 0.5 24.8 ± 0.4 < 9.0 x 10-5 0.042 ± 0.007 
BG-01182018-3 2.0-3.0 60.7 ± 0.4 24.5 ± 0.5 < 6.0 x 10-5 0.057 ± 0.005 
BG-01182018-4 3.0-4.0 60.1 ± 0.5 22.6 ± 0.2 < 6.0 x 10-5 0.078 ± 0.005 
BG-01182018-5 4.0-5.0 53.0 ± 0.6 21.3 ± 0.1 < 9.0 x 10-5 0.053 ± 0.007 
BG-01182018-6 5.0-6.0 54.0 ± 0.5 21.1 ± 0.4 < 1.2 x 10-4 0.05 ± 0.01 
BG-01182018-7 6.0-7.0 56.8 ± 0.3 22.8 ± 0.8 < 6.0 x 10-5 0.063 ± 0.005 
BG-01182018-8 7.0-8.0 60.6 ± 0.3 24.5 ± 0.4 < 9.0 x 10-5 0.067 ± 0.007 
BG-01182018-9 8.0-9.0 64.1 ± 0.3 25.4 ± 0.8 < 1.5 x 10-4 0.07 ± 0.01 
BG-01182018-10 9.0-10.0 61.5 ± 0.5 24.8 ± 0.6 < 9.0 x 10-5 0.065 ± 0.007 
BG-01182018-11 10.0-11.0 59.7 ± 0.5 22.4 ± 0.2 < 3.0 x 10-5 0.074 ± 0.002 
BG-01182018-12 11.0-12.0 56.7 ± 0.2 22.3 ± 0.6 < 9.0 x 10-5 0.068 ± 0.007 
BG-01182018-13 12.0-13.0 58.5 ± 0.3 22.6 ± 0.2 < 6.0 x 10-5 0.077 ± 0.005 
BG-01182018-14 13.0-14.0 63.3 ± 0.6 25.4 ± 0.3 < 3.0 x 10-5 0.052 ± 0.002 
BG-01182018-15 14.0-15.0 66.1 ± 0.4 26.4 ± 0.7 < 6.0 x 10-5 0.047 ± 0.005 
BG-01182018-16 15.0-17.0 69.2 ± 0.6 27.8 ± 0.4 < 1.5 x 10-4 0.04 ± 0.01 
BG-01182018-17 17.0-19.0 63.0 ± 0.3 24.7 ± 0.5 < 6.0 x 10-5 0.084 ± 0.005 
BG-01182018-18 19.0-21.0 67.4 ± 0.4 26.8 ± 0.7 < 1.2 x 10-4 0.07 ± 0.01 
BG-01182018-19 21.0-23.0 69.7 ± 0.4 26.8 ± 0.5 < 1.2 x 10-4 0.06 ± 0.01 
BG-01182018-20 23.0-25.0 52.8 ± 0.4 20.7 ± 0.2 < 6.0 x 10-5 0.089 ± 0.005 
BG-01182018-21 25.0-27.0 59.4 ± 0.1 23.3 ± 0.3 < 2.1 x 10-4 0.07 ± 0.02 
BG-01182018-22 27.0-29.0 51.2 ± 0.4 19.7 ± 0.4 < 1.5 x 10-4 0.09 ± 0.01 
BG-01182018-23 29.0-31.0 59.7 ± 0.2 24.2 ± 0.7 < 1.8 x 10-4 0.08 ± 0.01 
BG-01182018-24 31.0-33.0 57.7 ± 0.7 22.3 ± 0.5 < 6.0 x 10-5 0.063 ± 0.005 
BG-01182018-25 33.0-35.0 70.4 ± 0.4 29.1 ± 0.9 < 1.2 x 10-4 0.09 ± 0.01 
BG-01182018-26 35.0-37.0 78.1 ± 0.4 30.7 ± 0.6 < 3.0 x 10-5 0.124 ± 0.003 
BG-01182018-27 37.0-39.0 57.4 ± 0.3 23.0 ± 0.6 < 9.0 x 10-5 0.067 ± 0.007 
BG-01182018-28 39.0-41.0 57.1 ± 0.2 22.7 ± 0.2 < 3.0 x 10-5 0.070 ± 0.002 
BG-01182018-29 41.0-43.0 60.4 ± 0.2 24.5 ± 0.3 < 1.2 x 10-4 0.06 ± 0.01 
BG-01182018-30 43.0-45.0 57.6 ± 0.6 21.5 ± 0.3 < 6.0 x 10-5 0.070 ± 0.005 
BG-01182018-31 45.0-47.0 53.3 ± 0.4 20.2 ± 0.9 < 9.0 x 10-5 0.054 ± 0.007 
BG-01182018-32 47.0-49.0 50.6 ± 0.1 20.1 ± 0.2 < 9.0 x 10-5 0.066 ± 0.007 
BG-01182018-33 49.0-51.0 54.0 ± 0.4 22.3 ± 0.1 < 2.1 x 10-4 0.09 ± 0.02 
BG-01182018-34 51.0-53.0 53.7 ± 0.2 20.5 ± 0.4 < 9.0 x 10-5 0.084 ± 0.007 
BG-01182018-35 53.0-55.0 44.4 ± 0.3 17.8 ± 0.4 < 1.2 x 10-4 0.06 ± 0.01 
BG-01182018-36 55.0-57.0 42.0 ± 0.7 16.1 ± 0.4 < 9.0 x 10-5 0.079 ± 0.007 
BG-01182018-37 57.0-59.0 45.7 ± 0.4 18.0 ± 0.3 < 3.0 x 10-5 0.065 ± 0.002 
BG-01182018-38 59.0-61.0 47.5 ± 0.7 18.8 ± 03 < 9.0 x 10-5 0.103 ± 0.008 







Table 46 (Cont’d) 
Elemental concentrations (ppm = mg/kg) in the background core over depth 
(cm) (1σ = 68% confidence interval) 
Sample Name Depth (cm) Pb (ICPMS) Th (ICPMS) U (ICPMS) 
BG-01182018-1 0.0-1.0 51.84 ± 0.07 7.87 ± 0.09 2.60 ± 0.03 
BG-01182018-2 1.0-2.0 29.6 ± 0.3 7.00 ± 0.05 2.33 ± 0.04 
BG-01182018-3 2.0-3.0 30.4 ± 0.6 5.86 ± 0.06 1.89 ± 0.01 
BG-01182018-4 3.0-4.0 28.3 ± 0.1 6.74 ± 0.07 2.29 ± 0.01 
BG-01182018-5 4.0-5.0 28.75 ± 0.05 6.30 ± 0.07 2.18 ± 0.02 
BG-01182018-6 5.0-6.0 25.0 ± 0.1 6.14 ± 0.04 2.25 ± 0.02 
BG-01182018-7 6.0-7.0 30.7 ± 0.4 6.63 ± 0.07 2.43 ± 0.01 
BG-01182018-8 7.0-8.0 32.0 ± 0.1 7.27 ± 0.06 2.42 ± 0.02 
BG-01182018-9 8.0-9.0 32.3 ± 0.5 8.01 ± 0.05 2.33 ± 0.02 
BG-01182018-10 9.0-10.0 29.0 ± 0.2 7.45 ± 0.07 2.31 ± 0.02 
BG-01182018-11 10.0-11.0 32.7 ± 0.4 6.61 ± 0.03 2.316 ± 0.007 
BG-01182018-12 11.0-12.0 39.2 ± 0.4 6.52 ± 0.05 2.59 ± 0.04 
BG-01182018-13 12.0-13.0 31.0 ± 0.5 6.52 ± 0.08 2.32 ± 0.03 
BG-01182018-14 13.0-14.0 40.9 ± 0.1 7.52 ± 0.01 2.53 ± 0.01 
BG-01182018-15 14.0-15.0 33.30 ± 0.05 8.1 ± 0.1 2.66 ± 0.02 
BG-01182018-16 15.0-17.0 32.5 ± 0.4 8.8 ± 0.1 2.79 ± 0.01 
BG-01182018-17 17.0-19.0 33.6 ± 0.3 7.49 ± 0.04 2.821 ± 0.007 
BG-01182018-18 19.0-21.0 36.1 ± 0.5 8.44 ± 0.09 2.798 ± 0.005 
BG-01182018-19 21.0-23.0 33.9 ± 0.4 7.91 ± 0.06 2.74 ± 0.02 
BG-01182018-20 23.0-25.0 32.3 ± 0.4 6.22 ± 0.04 2.86 ± 0.01 
BG-01182018-21 25.0-27.0 48.9 ± 0.2 7.93 ± 0.06 2.95 ± 0.01 
BG-01182018-22 27.0-29.0 32.2 ± 0.2 5.10 ± 0.03 2.95 ± 0.06 
BG-01182018-23 29.0-31.0 32.7 ± 0.1 7.6 ± 0.1 2.95 ± 0.02 
BG-01182018-24 31.0-33.0 30.3 ± 0.2 7.2 ± 0.1 2.88 ± 0.03 
BG-01182018-25 33.0-35.0 43.5 ± 0.4 8.87 ± 0.09 3.624 ± 0.007 
BG-01182018-26 35.0-37.0 42.0 ± 0.1 8.12 ± 0.04 3.56 ± 0.03 
BG-01182018-27 37.0-39.0 22.2 ± 0.4 6.92 ± 0.08 3.38 ± 0.01 
BG-01182018-28 39.0-41.0 26.2 ± 0.2 6.56 ± 0.04 3.62 ± 0.01 
BG-01182018-29 41.0-43.0 26.4 ± 0.1 7.49 ± 0.04 3.72 ± 0.03 
BG-01182018-30 43.0-45.0 21.0 ± 0.1 6.32 ± 0.02 3.84 ± 0.05 
BG-01182018-31 45.0-47.0 22.2 ± 0.1 5.965 ± 0.007 3.54 ± 0.02 
BG-01182018-32 47.0-49.0 21.92 ± 0.07 4.94 ± 0.06 3.947 ± 0.005 
BG-01182018-33 49.0-51.0 37.8 ± 0.3 5.93 ± 0.06 4.26 ± 0.04 
BG-01182018-34 51.0-53.0 22.1 ± 0.2 6.7 ± 0.1 4.24 ± 0.06 
BG-01182018-35 53.0-55.0 15.28 ± 0.05 4.68 ± 0.02 3.87 ± 0.03 
BG-01182018-36 55.0-57.0 16.8 ± 0.2 5.14 ± 0.03 3.58 ± 0.02 
BG-01182018-37 57.0-59.0 17.0 ± 0.1 6.48 ± 0.04 3.39 ± 0.07 
BG-01182018-38 59.0-61.0 35.2 ± 0.5 5.13 ± 0.02 2.56 ± 0.04 









The Pb-210 analysis of the sediment core from the water’s edge of the transect on the east 
side of Crawdad Cove Road over depth are reported in Table 47.   
 
Table 47 
Alpha counting results of the sediment core collected at the water’s edge of the transect on 








Mass (g) Activity (dpm/g) 
T1-0-11042016-1-5 5.5-7.0 240 ± 20 60 ± 10 1.0000 1.5 ± 0.3 
T1-0-11042016-1-14 17.0-18.0 360 ± 20 100 ± 10 1.0005 1.5 ± 0.2 
T1-0-11042016-1-21 30.5-33.5 130 ± 10 18 ± 4 1.0012 0.8 ± 0.3 
T1-0-11042016-1-25 41.0-43.5 250 ± 20 19 ± 4 1.0011 0.5 ± 0.1 
T1-0-11042016-1-32 51.5-54.0 590 ± 20 50 ± 10 1.0009 0.5 ± 0.1 


















The results for anion analysis in sample leaches from the water’s edge of the transect on 
the east side of Crawdad Cove Road over depth are found in Table 48, while those in core 
leaches at the farthest inland of the same transect over depth are also found in Table 49.  All 
results are reported in units of mg/l (ppm) of core sample.   
 
Table 48 
Anions concentrations (ppm = mg/l) in the leaches of the sediment core collected at the 
water’s edge of the transect on the east side of Crawdad Cove Road over depth (cm) (T1-0 
core) 









T1-0-11042016-1-1 0.0-1.5 11.5 110 < 0.266 7600 
T1-0-11042016-1-3 3.0-4.5 12.7 110 < 0.266 9700 
T1-0-11042016-1-6 7.0-8.0 8.6 230 < 0.266 12100 
T1-0-11042016-1-8 9.0-10 10.1 260 < 0.266 11900 
T1-0-11042016-1-9 10.0-11.5 10.8 140 < 0.266 11700 
T1-0-11042016-1-11 13.0-14.5 17.9 150 < 0.266 14600 
T1-0-11042016-1-13 15.5-17.0 < 0.042 200 < 0.266 14200 
T1-0-11042016-1-15 18.0-19.5 4.2 180 < 0.266 12100 
T1-0-11042016-1-18 22.0-25.0 5.0 130 < 0.266 12500 
T1-0-11042016-1-21 30.5-33.5 4.8 100 < 0.266 10700 
T1-0-11042016-1-23 35.0-38.0 15.3 150 < 0.266 5100 
T1-0-11042016-1-25 41.0-43.5 17.1 240 < 0.266 6600 
T1-0-11042016-1-30 49.5-50.5 15.8 190 < 0.266 3500 
T1-0-11042016-1-32 51.5-54.0 20.4 90 < 0.266 3100 
















Anions concentrations (ppm = mg/l) in the leaches of the soil core collected at the farthest 
inland of the transect on the east side of Crawdad Cove Road over depth (cm) (T1-2 core) 











T1-2-05152017-1-1 0.0-1.0 < 0.042 108 21.7 27 46 
T1-2-05152017-1-3 2.0-3.0 4.399 < 2 3.8 14 22 
T1-2-05152017-1-5 4.0-5.0 < 0.042 11 2.7 14 24 
T1-2-05152017-1-7 6.0-7.0 < 0.042 20 3.3 14 33 
T1-2-05152017-1-9 8.0-9.0 < 0.042 15 17.1 59 85 
T1-2-05152017-1-13 13.0-14.5 3.429 < 2 4.1 23 33 
T1-2-05152017-1-16 16.0-17.5 < 0.042 18 3.0 21 67 
T1-2-05152017-1-19 20.0-21.0 < 0.042 52 12.3 26 102 
T1-2-05152017-1-22 25.0-27.0 < 0.042 189 25.9 33 350 
T1-2-05152017-1-25 31.0-33.0 < 0.042 99 21.6 25 1260 
T1-2-05152017-1-28 37.0-39.0 < 0.042 < 2 37.8 78 1480 
T1-2-05152017-1-31 43.0-45.0 < 0.042 168 9.7 8 4790 
T1-2-05152017-1-33 47.0-49.0 2.959 4 11.6 16 1750 
T1-2-05152017-1-35 51.0-53.0 10.929 < 2 20.3 29 4320 
















List of Plants in Lake Mead National Recreation Area 
FERNS AND FERN ALLIES 
DRYOPTERIDACEAE- Wood fern Family 
Woodsia oregana Eat. Oregon woodsia Perennial, Rare, Parashant. 
EQUISETACEAE -Horsetail Family  
Equisetum hyemale ssp. affine Common scouringrush Perennial, Herb, Rare. 
PTERIDACEAE-Brake Family  
Adiantum capillus-veneris Maidenhair fern Perennial, Herb, Occasional. 
Cheilanthes covillei Covilles lipfern Perennial, Herb, Rare. 
Cheilanthes feei Slender lipfern Perennial. Rare. Parashant. 
Cheilanthes parryi Parry’s lipfern Perennial, Uncommon, Parashant. 
Notholaena sinuata (Lag.) Kaulf. var. cochisensis (Goodd.) Weath. (=N. cochisensis) Wavy 
cloakfern Perennial. Rare. Parashant. 
Pellaea limitanea (Maxon) Morton. Border cloakfern Perennial. Uncommon. Parashant. 
Pellaea mucronata ssp. californica Birdsfoot fern Perennial, Herb, Uncommon. 
Pellaea truncata Spiny cliffbrake Perennial, Herb, Uncommon 
Pentagramma triangularis ssp. maxonii Goldback fern Perennial, Herb, Uncommon. 
GYMNOSPERMS 
CUPRESSACEAE -Cypress Family  
Juniperus californica California juniper Perennail, Tree, Occational. 
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Juniperus monosperma Oneseed juniper Tree. Rare. Parashant. 
Juniperus osteosperma Utah juniper Tree. Common. Parashant. 
EPHEDRACEAE-Ephedra Family  
Ephedra aspera (=Ephedra fasciculata)) Mohave ephedra Perennail, Shrub, Uncommon 
Ephedra fasciculata Mohave ephedra Shrub. Uncommon. Newberrys. 
Ephedra funerea Death Valley ephedra Perennail, Shrub, Uncommon  
Ephedra nevadensis Nevada ephedra Perennail, Shrub, Occasional.  
Ephedra torreyana Torrey ephedra Perennail, Shrub, Common 
Ephedra trifurca Torrey Longleaf ephedra Shrub. Uncommon. Parashant. 
Ephedra viridis Green ephedra Perennial, Shrub, Rare.  
PINACEAE-Pine Family  
Pinus edulis Twoleaf pinyon pine Tree. Common. Parashant. 
Pinus monophylla Singleleaf pinyon pine Perennial, Tree, Occasional. 
Pinus ponderosa Ponderosa pine Tree. Common. Parashant. 
ANGIOSPERMS - DICOTS 
ACERACEAE-Maple Family  
Acer negundo Boxelder Parashant, Tree, Occasional  
AIZOACEAE-Fig-Marigold  
Sesuvium verrucosum Western sea purslane Perennial, Herb, Uncommon 




AMARANTHACEAE -Amaranth Family  
Allenrolfea occidentalis Iodinebush Perennial, Shrub, Common 
Amaranthus albus Tumble pigweed Annual, Herb, Occaional 
Amaranthus blitoides Prostrate pigweed Annual, Herb, Occasional 
Amaranthus fimbriatus Fringed amaranth Annual, Herb, Occasional 
Amaranthus palmeri Palmer amaranth Annual. Uncommon. Parashant 
Atriplex canescens Fourwing saltbush Perennail, Shrub, Common. 
Atriplex confertifolia Shadscale Perennial, Shrub, Common. 
Atriplex elegans var. elegans Wheelscale Annual, Herb, Uncommon. 
Atriplex elegans var. fasciculata Wheelscale Annual, Herb, Occasional 
Atriplex fruticulosa Ball saltbush Perennial, Shrub, Uncommon 
Atriplex hymenelytra Desert holly Perennial, Shrub, Common 
Atriplex lentiformis Lenscale Perennial, Shrub, Common  
Atriplex polycarpa Desert saltbush Perennial, Shrub, Occasional 
Atriplex semibaccata Australian saltbush Perennial, Shrub, Uncommon  
Bassia hyssopifolia Bassia Annual, Herb, Occaional 
Chenopodium album Lambsquarters Annual, Herb, Occasional  
Chenopodium atrovirens Mountain goosefoot Annual, Herb, Uncommon 
Chenopodium berlandieri Pitseed goosefoot Annual, Herb, Occasional 
Chenopodium fremontii Fremonts goosefoot Annual, Herb, Uncommon 
Chenopodium incanum Mealy goosefoot Annual, Herb, Uncommon 
Corispermum nitidum Shiny bugseed Annual, Herb, Uncommon 
Grayia spinosa Hopsage Perennial, Shrub, Occasional 
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Kochia scoparia Summer cypress Annual, Herb, Occasional 
Krascheninnikovia lanata Winterfat Shrub, Occasional  
Salsola paulsenii Barbwire tumbleweed Annual, Herb, Occasional  
Salsola tragus Tumbleweed Annual, Herb, Common 
Suaeda nigra (=Suaeda moquinii) Seepbush Perennial, Herb, Occasional 
Tidestromia lanuginosa Woolly tidestromia or Espanta vaqueros Annual, Herb, Occasional 
Tidestromia oblongifolia Honeysweet Perennial herb. Occasional 
Tidestromia suffruticosa var. oblongifolia Honeysweet Perenial, Herb, Occasional 
ANACARDIACEAE – Sumac Family, Cashew Family 
Rhus trilobata Torr. & Gray Skunkbush Shrub. Occasional. Newberrys, Parashant 
APIACEAE-Carrot Family, Parsley Family 
Apium graveolens L. Celery Perennial herb. Rare. 
Bowlesia incana Bowlesia Annual, Herb, Rare 
Cymopteris multinervatus Purplenerve spring parsley Perennial herb. Uncommon. Parashant 
Cymopteris purpurascens Widewing spring parsley Perennial, Herb, Uncommon 
Daucus carota L. ssp. carota Queen Annes lace Biennial. Uncommon. Parashant 
Hydrocotyle verticillata Water pennywort Perennial, Herb, Rare 
Lomatium foeniculaceum var. macdougali Desert parsley Perennial herb. Occasional. Parashant.  
Lomatium nevadense Nevada lomatium Perennial herb. Uncommon. Parashant. 
Lomatium parryi Parrys lomatium Perenial, Herb, Occasional 
Lomatium nevadense var. parishii Parish’s biscuitroot Perenial, Herb, Occasional 
Yabea microcarpa California hedge parsley Annual, Herb, Rare 
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APOCYNACEAE-Dogbane Family  
Amsonia jonesii Woodson Jones amsonia Perennial herb. Occasional. Parashant.  
Amsonia palmeri Gray Palmers amsonia Perennial herb. Rare. Parashant.  
Amsonia tomentosa (= A. brevifolia and A. eastwoodiana) Woolly amsonia Perennial herb. 
Occasional.  
Apocynum cannabinum L. (=A. sibiricum) Indian hemp Perennial herb. Uncommon.  
Nerium oleander L. Oleander Shrub. Uncommon. 
ASCLEPIADACEAE -Milkweed Family  
Asclepias asperula (Decne.) Woodson Spider milkweed Perennial herb. Occasional. Parashant.  
Asclepias erosa Torr. Desert milkweed Perennial herb. Occasional.  
Asclepias subulata Decne. Rush milkweed Shrub. Occasional.  
Asclepias subverticillata (Gray) Vail Whorled milkweed Perennial herb. Common. Parashant.  
Cynanchum utahense (Engelm.) Woodson Swallowwort Perennial herb. Uncommon 
Matelea producta (Torr.) Woodson Anglepod Perennial vine. Rare. Parashant.  
Sarcostemma cynanchoides Decne. Climbing milkweed Perennial vine. Rare. Parashant.  
Sarcostemma hirtellum (Gray) Holm Trailing milkweed Perennial vine. Occasional. 
ASTERACEAE-Sunflower Family  
Acamptopappus sphaerocephalus Goldenhead Shrub, Occasional 
Acourtia wrightii Wrights perezia Perennail, Herb, Occasional 
Acroptilon repens (L.) DC. (=Centaurea repens) Russian knapweed Perennial herb. Rare. 
Adenophyllum cooperi Coopers glandbush Perennial, Shrub, Occasional 
Adenophyllum porophylloides San Diego dyssodia Perennial, Herb, Occasional 
Ageratina herbacea Fragrant snakeroot Perennail, Herb, Rare 
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Agoseris glauca Mountain dandelion Perennial herb. Occasional. Parashant 
Ambrosia acanthicarpa Sand bursage, Sandbur Annual, Herb, Occasional 
Ambrosia dumosa White bursage Perennial, Shrub, Common 
Ambrosia confertiflora Mexican ragweed Perennial herb. Uncommon. Parashant.   
Ambrosia eriocentra Woolly bursage Perennial, Shrub, Occasional 
Ambrosia psilostachya DC. Western ragweed Annual. Rare. Parashant 
Ambrosia salsola (=Hymenoclea salsola var. salsola) Cheesebush Perennial, Shrub, Common 
Amphipappus fremontii Chaffbush Perennial, Shrub, Common  
Anisocoma acaulis Scalebud Annual, Herb, Occasional 
Arida arizonica (=Machaeranthera arida) Silver Lake daisy Annual, Herb, Rare  
Artemisia bigelovii Gray Flat sagebrush Shrub. Uncommon. Parashant 
Artemisia carruthii Carruths wormwood Perennial, Herb, Uncommon 
Artemisia carruthii Wood Carruths wormwood Perennial herb. Uncommon 
Artemisia dracunculus L. Dragon sagewort Perennial herb. Uncommon. Parashant.  
Artemisia filifolia Torr. Sand sagebrush Shrub. Rare. Parashant. 
Artemisia ludoviciana Nutt. ssp. albula (Woot.) Keck Western mugwort Perennial herb. 
Occasional. Parashant. 
Artemisia ludoviciana ssp. mexicana Western mugwort Perennial, Herb, Occasional 
Artemisia ludoviciana Nutt. ssp. sulcata Rydb. Western mugwort Perennial herb. Occasional. 
Parashant.  
Artemisia tridentata Nutt. Big sagebrush Shrub. Common. Parashant.  
Aster ascendens Lindley Alpine Aster Perennial herb. Common. Parashant.  
Aster exilis Ell. Slender aster Annual. Uncommon. 
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Atrichoseris platyphylla Gravel ghost Annual, Herb, Common  
Baccharis brachyphylla Shortleaf seepwillow Perennial, Shrub, Occasional 
Baccharis emoryi Gray Emorys seepwillow Shrub. Occasional.  
Baccharis salicifolia (Lopez & Pavon) Pers. (=B. glutinosa) Sticky seepwillow Shrub. 
Occasional. 
Baccharis sergiloides Desert baccharis Perennial, Shrub, Occasional 
Bahiopsis parishii (=Viguiera parishii) Goldeneye Perennial, Shrub, Common 
Baileya multiradiata var. multiradiata Desert marigold Perennial, Herb, Common 
Baileya pleniradiata Woolly desert marigold Annual, Herb, Common 
Bebbia juncea var. aspera Sweetbush Perennial, Shrub, Common 
Brickellia arguta Rob. Spiny brickellbush Shrub. Occasional. 
Brickellia atractyloides Spiny brickellbush Perennial, Shrub, Occasional 
Brickellia atractyloides var. arguta Pungent brickellbush Perennial, Shrub, Occasional 
Brickellia californica California brickelbush Perennial, Shrub, Rare  
Brickellia desertorum Desert brickellbush Perenial, Shrub, Uncommon 
Brickellia incana Woolly brickellbush Perennial, Shrub, Occasional 
Brickellia longifolia Willowleaf brickellbush Perennial, Shrub, Uncommon 
Brickellia microphylla (Nutt.) Gray Rough brickellbush Shrub. Rare. Parashant. 
Brickellia oblongifolia Mohave brickellbush Perennial, Herb, Rare 
Calycoseris parryi Yellow tackstem Annual, Herb, Occasional  
Calycoseris wrightii White tackstem Annual, Herb, Common 
Centaurea melitensis Malta starthistle, Tocalote Annual, Herb, Rare 
Chaenactis carphoclinia Pebble pincushion Annual, Herb, Common 
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Chaenactis douglasii Douglas pincushion Annual, Herb, Occasional 
Chaenactis fremontii Fremonts pincushion Annual, Herb, Common 
Chaenactis macrantha Mojave pincushion Annual, Herb, Occasional 
Chaenactis stevioides Desert pincushion Annual, Herb, Common  
Chaetopappa ericoides (Torr.) Nesom (=Leucelene ericoides) Rose heath Perennial herb. 
Occasional. Parashant 
Chloracantha spinosa Mexican devilweed Perennial, Shrub, Uncommon 
Chrysopsis villosa (Pursh) Nutt. Golden aster Perennial herb. Rare.  
Chrysothamnus depressus Nutt. Dwarf rabbitbrush Shrub. Occasional Parashant.  
Chrysothamnus greenei (Gray) Greene Greenes rabbitbrush Shrub. Rare. Parashant.  
Chrysothamnus nauseosus (Pall.) Britton Rubber rabbitbrush Shrub. Common.  
Chrysothamnus paniculatus (Gray) Hall Mohave rabbitbrush Shrub. Common.  
Chrysothamnus vicidiflorus (Hook.) Nutt. Sticky rabbitbrush Shrub. Occasional. Parashant.  
Cirsium arizonicum (Gray) Petrak Arizona thistle Biennial. Occasional. Parashant.  
Cirsium calcareum (Jones) Woot. & Standl. (=C. pulchellum) Limestone thistle Biennial. 
Uncommon. Parashant 
Cirsium mohavense Mojave thistle Biennial, Herb, Occasional 
Cirsium neomexicanum New Mexico thistle Biennial, Herb, Common 
Cirsium virginensis Welsh Virgin thistle Perennial herb. Rare 
Conyza canadensis Horseweed Annual, Herb, Occasional 
Conyza coulteri Gray Coulters horseweed Annual. Occasional 
Crepis intermedia Grays hawksbeard Perennial, Herb, Rare 
Crepis occidentalis Nutt. Western hawksbeard Perennial herb. Occasional. Parashant. 
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Dicoria canescens Dune dicoria Annual, Herb, Occasional 
Dieteria asteroides var. glandulosa Emorys aster Perennial, Herb, Uncommon 
Dieteria canescens var. leucanthemifolia Thickleaf aster Biennial, Herb, Occasional 
Dyssodia acerosa DC. Dogbush Perennial herb. Occasional. Parashant 
Eclipta prostrata (L.) L. (=E. alba) Wormbane Annual. Occasional.  
Encelia farinosa Torr. & Gray Brittlebush Shrub. Common.  
Encelia frutescens (Gray) Gray Rayless encelia Shrub. Occasional.  
Encelia virginensis Nels. Virgin encelia Shrub. Occasional.  
Enceliopsis argophylla (Eat.) Nels. Sunray Perennial herb. Occasional.  
Ericameria cuneata (Gray) McClatchie (=Haplopappus cuneatus) Wedgeleaf goldenbush 
Shrub. Rare.  
Ericameria laricifolia (Gray) Shinn. (=Haplopappus laricifolia) Turpentine brush Shrub. 
Uncommon.  
Ericameria linearifolia (DC.) Urb. & Wussow (=Haplopappus linearifolia) Mohave 
goldenbush Shrub. Occasional 
Ericameria nana Dwarf goldenbush Perennial, Shrub, Uncommon 
Ericameria nauseosa var. nauseosa (=Chrysothamnus nauseosus) Rubber rabbitbrush Per, 
Shrub, C  
Ericameria paniculata (=Chrysothamnus paniculatus) Mohave rabbitbrush Per, Shrub, C  
Erigeron concinnus Elegant fleabane Per, Herb, U  
Erigeron divergens Torr. & Gray Spreading fleabane Perennial herb. Common. Parashant.  
Erigeron engelmannii A. Nels. Engelmanns daisy Perennial. Uncommon. Parashant.  
Erigeron flagellaris Gray Trailing daisy Biennial or Perennial herb. Uncommon. Parashant.  
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Erigeron lobatus Nels. Lobeleaf fleabane Annual. Uncommon.  
Erigeron pumilus Nutt. ssp. concinnoides Cronq. Hairy fleabane Perennial herb. Occasional. 
Newberrys, Parashant.  
Erigeron utahensis Gray Utah fleabane Perennial herb. Occasional. Parashant.  
Eriophyllum lanosum (Gray) Gray White woolly daisy Annual. Common.  
Eriophyllum wallacei (Gray) Gray Woolly daisy Annual. Common.  
Eupatorium herbaceum (Gray) Greene White thoroughwort Perennial herb. Rare.  
Filago californica Nutt. Fluffweed Annual. Uncommon.  
Filago depressa Gray Little fluffweed Annual. Occasional.  
Gaillardia pinnatifida Torr. Hopi blanketflower Perennial herb. Uncommon. Parashant.  
Geraea canescens Gray Desert sunflower Annual. Common.  
Glyptopleura marginata Eat. Crustweed Annual. Rare.  
Gnaphalium luteo-album L. Gumplant Annual. Occasional.  
Gnaphalium palustre Nutt. Lowland everlasting Annual. Rare.  
Gnaphalium stramineum Kunth (=G. chilense) Yellow everlasting Biennial. Uncommon.  
Gutierrezia microcephala (DC.) Gray Matchweed, Threadleaf snakeweed Shrub. Common. 
Newberrys, Parashant. 
Gutierrezia sarothrae (Pursh) Britt. & Rusby Snakeweed Shrub. Common.  
Helianthus annuus L. Common sunflower Annual. Occasional.  
Helianthus anomalus Blake Sand sunflower Annual. Uncommon.  
Helianthus ciliaris DC. Blueweed Perennial herb. Occasional. Parashant.  
Heliomeris multiflora Nutt. var. nevadensis (Nels.) Yates (=Viguiera multiflora) Showy 
goldeneye Perennial herb. Occasional. Parashant.  
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Heliopsis parvifolia Gray Mountain oxeye Perennial herb. Rare. Parashant.  
Heterotheca psammophila Wagenkn. (=H. subaxillaris) Camphorweed Annual or biennial. 
Rare 
Heterotheca subaxillaris ssp. latifolia Camphorweed Annual/Biennial, Herb, Rare 
Heterotheca villosa var. villosa (=Chrysopsis villosa) Golden aster Perennial, Herb, Rare  
Hymenoclea salsola Gray var. salsola Cheesebush Shrub. Common.  
Hymenopappus filifolius var. lugens (Greene) Jeps. (=H. lugens; H. filifolius var. cinereus) 
Cutleaf Perennial herb. Occasional. Parashant.  
Hymenoxys acaulis (Pursh) Parker var. arizonica (Greene) Parker Stemless woollybase 
Perennial herb. Uncommon. Parashant.  
Hymenoxys cooperi (Gray) Cockerell Coopers goldflower Biennial. Common. Parashant.  
Hymenoxys richardsonii (Hook.) Cockerell var. floribunda (Gray) Parker Colorado 
rubberplant Perennial herb. Occasional. Parashant.  
Isocoma acradenia (Greene) Greene (=Haplopappus acradenius) Alkali goldenbush Shrub. 
Occasional.  
Iva axillaris Pursh Poverty weed Perennial herb. Uncommon 
Lactuca serriola L. Prickly lettuce Annual. Occasional.  
Lactuca tatarica (L.) Meyer ssp. pulchella (Pursh) Stebb. (=Lactuca pulchella) Blue lettuce 
Perennial herb. Occasional.  
Layia glandulosa (Hook.) Hook. & Arn. White layia Annual. Uncommon 
Laennecia coulteri Coulters horseweed Annual, Herb, Occasional 
Lepidospartum latisquamum Wats. Nevada broomshrub Shrub. Uncommon. Parashant. 
Logfia filaginoides Fluffweed Annual, Herb, Uncommon 
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Logfia depressa Little fluffweed Annual, Herb, Occasional 
Lorandersonia salicina Willow glowweed Perennial, Shrub, Rare 
Lorandersonia scopulorum (Greene) Roberts & Urbatsch (=Haplopappus scopulorum, 
Hesperodoria scopulorum) Spiny goldenbush Shrub. Rare. Parashant.  
Machaeranthera arida Turner & Horne Silver Lake daisy Annual. Rare.  
Machaeranthera asteroides (Torr.) Greene var. glandulosa Turner Emorys aster Perennial herb. 
Uncommon.  
Machaeranthera canescens (Pursh) Gray var. canescens (=M. tephrodes) Hoary aster Biennial. 
Occasional. Parashant.  
Machaeranthera canescens (Pursh) Gray var. leucanthemifolia (Greene) Welsh (=M. 
leucanthemifolia) Thickleaf aster Biennial. Occasional. 
Machaeranthera gracilis (Nutt.) Shinn. (=Haplopappus gracilis) Slender goldenbush Annual. 
Occasional. Parashant.  
Machaeranthera pinnatifida (Hook.) Shinn. var. gooddingii (Nels.) Turner & Hartman 
(=Haplopappus gooddingii) Spiny goldenbush Shrub. Common.  
Machaeranthera pinnatifida (Hook.) Shinn. var. pinnatifida (=Haplopappus spinulosus) Spiny 
goldenbush Perennial herb. Occasional.  
Malacothrix clevelandii Gray Cleveland desert dandelion Annual. Occasional.  
Malacothrix coulteri Gray Snakeshead Annual. Rare.  
Malacothrix glabrata Gray Desert dandelion Annual. Common 
Melampodium leucanthum Torr. & Gray Blackfoot daisy Perennial herb. Occasional. Parashant.  
Monoptilon bellidiforme Gray Desert star Annual. Occasional.  
Monoptilon bellioides (Gray) Hall Desert star Annual. Occasional 
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Packera multilobata Uinta groundsel Perennial, Herb, Occasional  
Palafoxia arida Turner & Morris var. arida Spanish needles Annual. Common.  
Parthenium incanum H.B.K. Mariola Shrub. Rare. Parashant.  
Pectis papposa Harv. & Gray var. papposa Chinchweed Annual. Common.  
Perityle congesta (Jones) Shinners (= Laphamia congesta) Compact rockdaisy Perennial herb. 
Rare. Newberrys, Parashant.  
Perityle emoryi Torr. Rockdaisy Annual. Common 
Perityle intricata Largehead rockdaisy Perennial, Shrub, Rare  
Perityle megalocephala (Wats.) Macbr. var. intricata (Brandeg.) Powell Largehead rockdaisy 
Perennial. Rare.  
Perityle tenella (Jones) Macbr. Jones rockdaisy, Springdale rockdaisy Biennial. Uncommon. 
Parashant 
Peucephyllum schottii Gray Pygmy cedar Shrub. Common.  
Pleurocoronis pluriseta (Gray) King & Robinson (=Hofmeisteria pluriseta) Arrowleaf Shrub. 
Occasional.  
Pluchea odorata (L.) Cass. (=P. purpurascens) Saltmarsh fleabane Shrub. Occasional.  
Pluchea sericea (Nutt.) Cov. Arrowweed Shrub. Common.  
Porophyllum gracile Benth. Odora Subshrub. Occasional.  
Prenanthella exigua (Gray) Rydb. (=Lygodesmia exigua) Prenanthella Annual. Occasional.  
Psathyrotes annua (Nutt.) Gray Mealy rosettes Annual. Occasional.  
Psathyrotes pilifera Gray Piliferous turtleback Annual. Uncommon 
Psathyrotes ramosissima (Torr.) Gray Turtleback Annual. Occasional. 
Pseudognaphalium canescens ssp. canescens Wright’s cudweed Annual, Herb, Uncommon 
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Pseudognaphalium luteo-album Gumplant Annual, Herb, Occasional  
Pseudognaphalium stramineum Yellow everlasting Biennial, Herb, Uncommon 
Psilostrophe cooperi (Gray) Greene Paperflower Shrub. Occasional.  
Psilostrophe sparsiflora (Gray) Nels. Greenstem paperflower Perennial herb. Occasional. 
Parashant.  
Rafinesquia californica Nutt. California chicory Annual. Uncommon.  
Rafinesquia neomexicana Gray Desert chicory Annual. Common 
Rhaponticum repens (=Acroptilon repens) Russian knapweed Perennial, Herb, Rare  
Sanvitalia abertii Gray Aberts sanvitalia Annual. Uncommon. Parashant 
Senecio flaccidus Less. var. douglasii (DC.) Turner & Barkley (=S. douglasii) Douglas 
groundsel Shrub. Uncommon.  
Senecio flaccidus Less. var. monoensis (Greene) Turner & Barkley (=S. douglasii var. 
monoensis) Mono groundsel Shrub. Uncommon.  
Senecio mohavensis Gray Mohave groundsel Annual. Occasional.  
Senecio multilobatus Gray Uinta groundsel Perennial herb. Occasional.  
Solidago confinis Gray Southern goldenrod Perennial herb. Occasional.  
Solidago sparsiflora Gray Alcove goldenrod Perennial herb. Occasional. Parashant.  
Sonchus asper (L.) Hill ssp. asper Prickly sowthistle Annual. Occasional.  
Sonchus oleraceus L. Common sowthistle Annual. Occasional. Stephanomeria exigua Nutt. 
Annual mitra Annual. Common.  
Stephanomeria pauciflora (Torr.) Nels. Wire lettuce Perennial herb. Common.  




Stephanomeria thurberi Gray Thurbers wire lettuce Perennial. Uncommon 
Stylocline intertexta Morefield Morefields neststraw Annual. Occasional.  
Stylocline micropoides Gray Desert neststraw Annual. Occasional.  
Stylocline psilocarphoides Peck Pecks neststraw Annual. Occasional.  
Taraxacum officinale Wigg. Dandelion Perennial herb. Occasional.  
Tetradymia canescens DC. Horsebrush Shrub. Uncommon.  
Tetradymia stenolepis Greene Mojave horsebrush Shrub. Occasional.  
Thelesperma subnudum Gray Scapose greenthread Perennial herb. Uncommon. Parashant.  
Thymophylla pentachaeta (DC.) Small var. belenidium (DC.) Strother (=Dyssodia pentachaeta) 
Scale glandbush Small shrub. Occasional.  
Townsendia incana Nutt. Silvery townsendia Perennial herb. Rare. Parashant.  
Tragopogon dubius Scop. Goatsbeard, Yellow salsify Perennial herb. Occasional. Parashant.  
Trichoptilium incisum Gray Yellowheads Perennial herb. Uncommon.  
Trixis californica Kellogg Trixis Shrub. Rare.  
Uropappus lindleyi (DC.) Nutt. (=Microseris lindleyi) Silver stars, Silver puffs Annual. 
Uncommon 
Verbesina encelioides (Cav.) Benth. & Hook. var. exauriculata Rob. & Greenm. Golden 
crownbeard Annual. Occasional. Parashant.  
Viguiera parishii Greene (= V. deltoidea) Goldeneye Shrub. Common. 
Xanthisma spinulosum Spiny goldenbush Perennial, Herb, Occasional 
Xanthisma spinulosum var. gooddingii Spiny goldenweed Perennial, Shrub, Common 
Xanthium strumarium Cocklebur Annual, Herb, Occasional 




BERBERIDACEAE – Barberry Family 
Berberis fremontii Torr. Barberry Shrub. Occasional. Parashant 
BIGNONIACEAE -Bignonia Family  
Chilopsis linearis ssp. arcuata Desert willow Perennial, Tree, Common  
BORAGINACEAE-Forget-me-not Family  
Amsinckia intermedia (=Amsinckia menziesii var. intermedia) Common fiddleneck Annual, 
Herb, Common  
Amsinckia menziesii (Lehm.) Nels. & Macbr. var. intermedia (Fischer & Meyers) Ganders (=A. 
intermedia) Menzies fiddleneck Annual. Common.  
Amsinckia tessellata Gray Rough fiddleneck Annual. Occasional.  
Cryptantha ambigua (Gray) Greene Wilkes fiddleneck Annual. Occasional.  
Cryptantha angustifolia (Torr.) Greene Narrowleaf cryptantha Annual. Common.  
Cryptantha barbigera (Gray) Greene Bearded cryptantha Annual. Occasional.  
Cryptantha circumscissa (Hook. & Arn.) Johnston Opening cryptantha Annual. Occasional.  
Cryptantha confertiflora (Greene) Pays. Golden cryptantha Perennial herb. Uncommon.  
Cryptantha decipiens (Jones) Heller Beguiling cryptantha Annual. Occasional.  
Cryptantha dumetorum (Gray) Greene Greenes cryptantha Annual. Occasional.  
Cryptantha fendleri (Gray) Greene Fendlers cryptantha Annual. Occasional. Parashant.  
Cryptantha gracilis Osterh. Slender cryptantha Annual. Occasional. Parashant.  
Cryptantha holoptera (Gray) Macbr. (= C. inaequata) Winged cryptantha Annual. Occasional.  
Cryptantha maritima (Greene) Greene Guadalupe cryptantha Annual. Occasional.  
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Cryptantha micrantha (Torr.) Johnston Redroot cryptantha Annual. Common.  
Cryptantha muricata (Hook. & Arn.) Nels. & Macbr. Prickly cryptantha Annual. Rare.  
Cryptantha nevadensis Nels. & Kenn. Nevada cryptantha Annual. Occasional.  
Cryptantha pterocarya (Torr.) Greene Wingnut cryptantha Annual. Common.  
Cryptantha racemosa (Wats.) Greene Baja cryptantha Annual. Occasional.  
Cryptantha recurvata Cov. Recurved cryptantha Annual. Rare.  
Cryptantha utahensis (Gray) Greene Scented cryptantha Annual. Occasional.  
Cryptantha virginensis (Jones) Pays. Virgin River cryptantha Biennial or Perennial herb. 
Occasional.  
Heliotropium convolvulaceum (Nutt.) Gray var. californicum (Greene) Johnston False morning 
glory Annual. Uncommon.  
Heliotropium curassavicum L. Helioptrope Perennial herb. Common.  
Lappula redowskii (Hornem.) Greene var. cupulata (Gray) Jones (=L. occidentalis) Western 
stickseed Annual. Occasional. Parashant.  
Lithospermum incisum Lehm. Showy stoneseed Perennial. Occasional. Parashant.  
Pectocarya heterocarpa (Johnston) Johnston Unequal combseed Annual. Occasional.  
Pectocarya platycarpa (Munz & Johnston) Munz & Johnston Flattened combseed Annual. 
Common.  
Pectocarya recurvata Johnston Bent combseed Annual. Occasional.  
Pectocarya setosa Gray Saucer combseed Annual. Occasional.  
Plagiobothrys arizonicus (Gray) Gray Arizona popcornflower Annual. Occasional.  
Plagiobothrys jonesii Gray Jones popcornflower Annual. Occasional.  
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Plagiobothrys leptocladus (Greene) Johnson Hairy popcornflower Annual. Uncommon. 
Parashant.  
Tiquilia canescens (DC.) Richards. Var. canescens Woody tiquilia Perennial herb. Occasional.  
Tiquilia latior (Johnston) Richards. (=T. hispidissima) Matted tiquilia Perennial herb. Common.  
Tiquilia palmeri (Gray) Richards. Palmers tiquilia. Perennial herb. Rare 
Tiquilia plicata (Torr.) Richards. Pleated tiquilia, Crinkle mats Perennial. Common. 
BRASSICACEAE-Mustard Family  
Arabis gracilipes Greene Rockcress Perennial herb. Occasional.  
Arabis perennans Wats. Common rockcress Perennial herb. Occasional.  
Arabis pulchra Jones Princes rockcress Perennial herb. Uncommon 
Boechera gracilipes (=Arabis gracilipes) Rockcress Perennial, Herb, Occasional  
Boechera perennans (=Arabis perennans) Common rockcress Perennial, Herb, Occasional 
Boechera pulchra (=Arabis pulchra) Princes rockcress Perennial, Herb, Uncommon  
Brassica tournefortii Sahara mustard Annual, Herb, Occasional 
Capsella bursa-pastoris Shephards purse Annual, Herb, Uncommon  
Caulanthus cooperi Coopers wild cabbage Annual, Herb, Common 
Caulanthus lasiophyllus (=Guillenia lasiophylla) California mustard Annual, Herb, Common 
Chorispora tenella (Pall.) DC. Musk mustard Annual. Rare. Parashant.  
Descurainia incana (Fischer & Meyer) Dorn Richardsons tansy mustard Annual. Rare.  
Descurainia obtusa (Greene) Schultz Desert tansymustard Annual. Uncommon. Parashant.  
Descurainia pinnata (Walt.) Brit. ssp. glabra (Woot. & Strandl.) Detl. Pinnate tansymustard 
Annual. Occasional.  
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Descurainia pinnata (Walt.) Brit. ssp. menziesii (DC.) Detl. Pinnate tansymustard Annual. 
Common.  
Descurainia sophia (L.) Webb. Flixweed Annual. Common.  
Dithyrea californica Harv. Spectaclepod Annual. Occasional.  
Draba cuneifolia Torr. & Gray Wedgeleaf Annual. Occasional.  
Erysimum capitatum (Dougl.) Greene Wallflower Perennial herb. Occasional.  
Erysimum repandum L. Spreading wallflower Annual. Occasional. Parashant.  
Guillenia lasiophylla (Hook. & Arn.) Greene (=Thelypodium lasiophylla) California mustard 
Annual. Common.  
Hirschfeldia incana (L.) Lagr.-Fossat (=Brassica geniculata) Shortpod mustard Annual or 
Biennial. Rare.  
Lepidium densiflorum Schrad. Densecress Annual. Uncommon. Parashant.  
Lepidium dictyotum Gray Alkali peppergrass Annual. Uncommon.  
Lepidium fremontii Wats. Desert alyssum Shrub. Common.  
Lepidium lasiocarpum Torr. & Gray var. lasiocarpum Peppergrass Annual. Common 
Lepidium lasiocarpum var. wrightii Wright’s pepperweed Annual, Herb, Occasional 
Lepidium latifolium Tall whitetop Perennial, Herb, Rare  
Lepidium montanum Nutt. var. glabrum Hitchc. Mountain pepperplant Perennial herb. 
Uncommon. Parashant 
Lepidium montanum var. jonesii Jones pepperplant Perennial, Herb, Uncommon 
Lepidium virginicum L. var. pubescens ( Greene) Thell. Peppergrass Annual. Uncommon. 
Parashant.  
Lesquerella arizonica Wats.) Arizona beadpod Perennial. Occasional. Parashant.  
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Lesquerella tenella Nels. (=L. palmeri) Beadpod Annual. Occasional.  
Lobularia maritima (L.) Desv. Sweet alyssum Perennial herb. Rare.  
Malcolmia africana R. Br. African malcolmia Annual. Occasional.  
Nasturtium officinale (=Rorippa nasturtium-aquaticum ) Watercress Perennial, Herb, 
Uncommon 
Physaria intermedia Mid bladderpod Perennial, Herb, Occasional 
Physaria newberryi Gray Newberrys twinpod Perennial herb. Uncommon.  
Physaria tenella (=Lesquerella tenella) Beadpod Annual, Herb, Occasional 
Rorippa nasturtium-aquaticum (L.) Hayek (=Nasturtium officinale) Watercress Perennial herb. 
Uncommon.  
Sinapis arvensis L. (=Brassica kaber) Charlock Annual. Rare.  
Sisymbrium altissimum L. Tumble mustard Annual. Common.  
Sisymbrium ambiguum (Wats.) Pays. Showy mustard Perennial herb. Occasional. Parashant. 
Sisymbrium irio L. London rocket Annual. Common.  
Sisymbrium orientale L. Hedgemustard Annual. Rare.  
Stanleya pinnata (Pursh) Brit. var. pinnata Princes plume Perennial. Occasional.  
Streptanthella longirostris (Wats.) Rydb. Longbeak twistflower Annual. Common.  
Streptanthus cordatus Nutt. Twistflower Perennial. Occasional. Parashant.  
Strigosella africana (=Malcolmia africana) African malcolmia Annual, Herb, Occasional  
Thelypodium wrightii Gray Wrights thelypody Annual. Occasional.  
Thlaspi arvense Field pennycress Annual, Her, Uncommon 
Thysanocarpus curvipes Hook. Lacepod, Fringepod Annual. Occasional 
BUDDLEJACEAE-Buddleja Family  
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Buddleja utahensis Panamint butterflybush Perennial, Shrub, Uncommon 
CACTACEAE-Cactus Family  
Cylindropuntia acanthocarpa ssp. coloradensis Buckhorn cholla Perennial, Shrub, Common 
Cylindropuntia bigelovii (=Opuntia bigelovii) Teddybear cholla Perennial, Shrub, Occasional 
Cylindropuntia echinocarpa (=Opuntia echinocarpa) Silver cholla Perennial, Shrub, Common 
Echinocactus polycephalus ssp. polycephalus Cottontop cactus Perennial, Shrub, Occasional  
Echinocereus engelmannii Hedgehog cactus Perennial, Shrub, Occasional 
Echinocereus fendleri var. fasciculatus (=Echinocereus fasciculatus) Arizona hedgehog 
Perennial, Shrub, Rare 
Echinocereus triglochidiatus Mojave mound cactus, Claretcup Perennial, Shrub, Uncommon 
Escobaria vivipara (Nutt.) Buxb. var. arizonica (Engelm.) Marshall Arizona pincushion cactus 
Perennial. Uncommon. Parashant.  
Ferocactus cylindraceus (Engelm.) Orc. (=F. acanthodes) Barrel cactus Perennial. Common. 
Grusonia parishii (=Opuntia parishii) Devil cholla Perennial, Shrub, Uncommon 
Mammillaria grahamii ssp. grahamii (=Mammillaria milleri) Millers fishhook Perennial, Shrub, 
Uncommon 
Mammillaria tetrancistra Engelm. Fishhook cactus, Pincushion cactus Perennial. Occasional.  
Opuntia acanthocarpa Engelm. & Bigel. var. coloradensis Benson Buckhorn cholla Perennial. 
Common 
Opuntia basilaris var. basilaris Beavertail cactus Perennial, Shrub, Common 
Opuntia basilaris var. treleasei Trelease’s beavertail pricklypear Perennial, Shrub, Rare  
Opuntia bigelovii Engelm. Teddybear cholla Perennial. Occasional.  
Opuntia chlorotica Engelm. & Bigel. Pancake pricklypear Perennial. Uncommon.  
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Opuntia echinocarpa Engelm. & Bigel. Silver cholla Perennial. Common.  
Opuntia erinacea Engelm. & Bigel. var. erinacea Old man pricklypear, Mojave pricklypear 
Perennial. Uncommon.  
Opuntia macrorhiza Engelm. Plains pricklypear Perennial. Uncommon. Parashant.  
Opuntia parishii Orc. (=O. stanlyi var. parishii) Devil cholla, Club cholla Perennial. 
Uncommon.  
Opuntia phaeacantha Engelm. Berry pricklypear, Mojave pricklypear Perennial. Uncommon. 
Parashant.  
Opuntia polyacantha Haw. var. rufispina (Engelm. & Bigel.) Benson Central pricklypear 
Perennial. Occasional.  
Opuntia ramosissima Engelm. Diamond cholla, Pencil cholla Perennial. Occasional.  
Opuntia whipplei Engelm. & Bigel. var. whipplei Whipples cholla Perennial. Common. 
Parashant.  
Pediocactus simpsonii (Engelm.) Britt. & Rose Simpsons footcactus Perennial. Uncommon. 
Parashant.  
Sclerocactus johnsonii (Engelm.) Taylor (=Neolloydia johnsonii) Pigmy barrel cactus 
Perennial. Occasiona 
CAMPANULACEAE -Bellflower Family  
Lobelia cardinalis L. Cardinal flower Perennial. Uncommon.  
Nemacladus glanduliferus Jeps. var. glanduliferus Slender threadplant Annual. Occasional.  
Nemacladus glanduliferus Jeps. var. orientalis McVaugh Slender threadplant Annual. 
Occasional.  
Nemacladus gracilis Eastw. Slender threadplant Annual. Uncommon.  
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Nemacladus rubescens E. Green Desert threadplant Annual. Uncommon 
Nemacladus orientalis Slender threadplant Annual, Herb, Occasional 
 
CAPPARACEAE-Caper Family  
Polanisia dodecandra (L.) DC. ssp. trachysperma (Torrey & Gray) Iltis. Clammyweed Annual. 
Uncommon. Parashant.  
Wislizenia refracta Engelm. Jackass clover, Spectacle fruit Annual. Uncommon 
CARYOPHYLLACEAE-Pink Family  
Achyronychia cooperi Frostmat Ann, Herb, O  
Arenaria aberans Jones Sandwort Perennial herb. Uncommon. Parashant.  
Arenaria fendleri Gray Fendlers sandwort Perennial herb. Occasional. Parashant.  
Arenaria macradenia Wats. ssp. ferrisiae Abrams Shrubby sandwort, Desert sandwort 
Subshrub. Occasional.  
Arenaria macradenia Wats. ssp. macradenia Sandwort Perennial herb. Occasional. Parashant 
Eremogone ferrisiae Desert sandwort Per, Herb, O  
Scopulophila rixfordii (Brandeg.) Munz & Johnston Rixfords rockwort Perennial. Uncommon.  
Silene antirrhina L. Annual catchfly Annual. Uncommon.  
Spergularia bocconei (Scheele) Merino Sandspurrey Annual. Uncommon.  
Spergularia marina (L.) Griseb. Salt sandspurrey Annual. Rare.  
Spergularia salina Salt sandspurrey Annual, Herb, Rare  
Stellaria nitens Shining chickweed Annual, Herb, Rare  
Symphoricarpos longiflorus Gray Fragrant snowberry Shrub. Occasional. Parashant.  
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Symphoricarpos rotundifolius Gray var. parishi (Rydb.) Dempster (=S. parishi) Mountain 
snowberry Shrub. Occasional. Parashant 
 
CELASTRACEAE-Staff tree Family  
Canotia holacantha Torr. Canotia Shrub. Rare. Parashant.  
Mortonia utahensis (Trel.) Nels. Mortonia Shrub. Uncommon. 
CHENOPODIACEAE- Goosefoot Family  
Allenrolfea occidentalis (Wats.) Kuntze Iodinebush Shrub. Common.  
Atriplex canescens (Pursh) Nutt. Fourwing saltbush Shrub. Common.  
Atriplex confertifolia (Torr. & Frem.) Wats. Shadscale Shrub. Common.  
Atriplex elegans (Moq.) Dietr. var. elegans Wheelscale Annual. Uncommon.  
Atriplex elegans (Moq.) Dietr. var. fasciculata (Wats.) Jones Wheelscale Annual. Occasional.  
Atriplex hymenelytra (Torr.) Wats. Desert holly Shrub. Common.  
Atriplex lentiformis (Torr.) Wats. Lenscale Shrub. Common.  
Atriplex polycarpa (Torr.) Wats. Desert saltbush Shrub. Occasional.  
Atriplex semibaccata R. Br. Australian saltbush Perennial. Uncommon.  
Bassia hyssopifolia (Pall.) Kuntze Bassia, Fourhorn smotherweed Annual. Occasional. 
Chenopodium album L. Lambs quarters, Pigweed Annual. Occasional.  
Chenopodium atrovirens Rydb. Mountain goosefoot Annual. Uncommon.  
Chenopodium berlandieri Moq. Pitseed goosefoot Annual. Occasional.  
Chenopodium botrys L. Jerusalem oak Annual. Uncommon. Parashant.  
Chenopodium fremontii Wats. Fremonts goosefoot Annual. Uncommon.  
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Grayia spinosa (Hook.) Moq. Hopsage Shrub. Occasional.  
Kochia scoparia (L.) Schrad. Summer cypress Annual. Occasional.  
Krascheninnikovia lanata (Pursh) Meeuse & Smit (=Eurotia lanata =Ceratoides lanata) 
Winterfat Shrub. Occasional.  
Monolepis nuttalliana (Schult.) Greene Povertyweed Annual. Occasional. Parashant.  
Salsola paulsenii Litv. Barbwire tumbleweed Annual. Occasional.  
Salsola tragus L. (=S. iberica) Tumbleweed Annual. Common.  
Suaeda moquinii (Torr.) Green (= S. fruticosa & S. torreyana) Seepbush Perennial herb. 
Occasional 
CONVOLVULACEAE- Morning glory Family  
Calystegia sepium Hedge bindweed Perennial, Herb, Occasional 
Convolvulus arvensis L. Bindweed Perennial herb. Common. Parashant. 
CRASSULACEAE- Stonecrop Family  
Dudleya arizonica (=Dudleya pulverulenta ssp. arizonica) Arizona liveforever, Chalk 
liveforever Perennial, Herb, Rare  
CRASSULACEAE- Crossosoma Family  
Crossosoma bigelovii Wats. Ragged rockflower Shrub. Uncommon. Parashant.  
Glossopetalon spinescens Gray Nevada greasewood Shrub. Uncommon. Parashant 
CUCURBITACEAE- Gourd Family  
Cucurbita palmata Wats. Coyote melon Perennial vine. Occasional.  




CUSCUTACEAE- Dodder Family  
Cuscuta californica Hook. & Arn. California dodder Annual. Common. Parasitic.  
Cuscuta denticulata Engelm. Desert dodder Annual. Common. Parasitic.  
Cuscuta pentagona Engelm. (=C. campestris) Field dodder Annual. Occasional. Parasitic 
ELAEAGNACEAE- Oleaster Family 
Shepherdia rotundifolia Parry Roundleaf buffaloberry Shrub. Uncommon. Parashant 
ERICACEAE- Health Family 
Arctostaphylos pungens Kunth Mexican manzanita Shrub. Occasional. Parashant 
EUPHORBIACEAE-Spurge Family  
Bernardia myricifolia (Scheele) Wats. (=B. incana) Western bernardia Shrub. Uncommon. 
Parashant 
Chamaesyce albomarginata (Torr. & Gray) Small (=Euphorbia albomarginata) Sandmat, 
Rattlesnake weed Perennial herb.  
Common.  
Chamaesyce fendleri (Torr. & Gray) Small (=Euphorbia fendleri) Fendlers spurge Perennial 
herb. Occasional. Parashant.  
Chamaesyce glyptosperma (Engelm.) Small (=Euphorbia glyptosperma) Ridgeseed spurge 
Annual. Uncommon.  
Chamaesyce micromera (Engelm.) Woot. & Standl. (=Euphorbia micromera) Desert spurge 
Annual. Common.  
Chamaesyce ocellata (Dur. & Hilg.) Millsp. ssp. arenicola (Parish) Thorne (=Euphorbia ocellata 
var. arenicola) Valley spurge  
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Annual. Occasional.  
Chamaesyce parishii (Greene) Millsp. (=Euphorbia parishii) Parishs spurge Perennial herb. 
Occasional.  
Chamaesyce parryi (Engelm.) Rydb. (=Euphorbia parryi) Parrys spurge, Drift spurge Annual. 
Common.  
Chamaesyce polycarpa (Benth.) Millsp.(=Euphorbia polycarpa) Smallseed sandmat Perennial 
herb. Common.  
Chamaesyce revoluta (Engelm.) Small (=Euphorbia revoluta) Revolute spurge Annual. 
Uncommon. Parashant.  
Chamaesyce serpyllifolia (Pers.) Small Thymeleaf sandmat Annual. Uncommon. Parashant.  
Chamaesyce setiloba (Torr.) Millsp. Fringed spurge Annual. Occasional.  
Croton californicus Muell.-Arg. Sand croton Shrub. Common.  
Ditaxis neomexicana (Muell.-Arg.) Heller New Mexico ditaxis Annual. Uncommon 
Euphorbia albomarginata (=Chamaesyce albomarginata) Rattlesnakeweed Perennial, Herb, 
Common  
Euphorbia glyptosperma (=Chamaesyce glyptosperma) Ridgeseed spurge Annual, Herb, 
Uncommon  
Euphorbia incisa Engelm. Mojave spurge Perennial herb. Occasional. Newberrys 
Euphorbia micromera (=Chamaesyce micromera) Desert spurge Annual, Herb, Common 
Euphorbia ocellata var. arenicola (=Chamaesyce ocellata ssp. arenicola) Valley spurge 
Annual, Herb, Occasional 
Euphorbia parishii (=Chamaesyce parishii) Parishs spurge Perennial, Herb, Occasional 
Euphorbia parryi (=Chamaesyce parryi) Parrys spurge Annual, Herb, Common  
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Euphorbia polycarpa (= Chamaesyce polycarpa) Smallseed sandmat Perennial, Herb, Common  
Euphorbia schizoloba Mojave spurge Perennial, Herb, Occasional 
Euphorbia setiloba Fringed spurge Annual, Herb, Occasional  
Stillingia linearifolia Narrowleaf stillingia Perennial, Herb, Uncommon  
Tetracoccus hallii Brandeg. Halls tetracoccus Shrub. Rare. Newberrys.  
Tragia ramosa Torr. Noseburn Perennial herb. Occasional. Parashant 
FABACEAE-Legume Family  
Acacia greggii Gray Catclaw acacia Shrub. Common 
Acmison denticulatus (=Lotus denticulatus) Mohave trefoil Annual, Herb, Uncommon  
Acmison humistratus (=Lotus humistratus) Low trefoil Annual, Herb, Uncommon  
Acmison rigidus (=Lotus rigidus) Bush trefoil Perennial, Shrub, Occasional  
Acmison maritimus var. brevivexillus Humble trefoil Annual, Herb, Rare  
Acmison strigosus (=Lotus strigosus) Desert birdfoot trefoil Annual, Herb, Occasional  
Alhagi pseudalhagi (M. Bieb.) Desv. Camelthorn Shrub. Rare 
Alhagi maurorum (=Alhagi pseudalhagi) Camelthorn Perennial, Shrub, Rare  
Astragalus acutirostris Sharpkeel milkvetch Annual, Herb, Occasional  
Astragalus amphioxys var. amphioxys Crescent milkvetch Perennial, Herb, Occasional  
Astragalus amphioxys var. modestus Barneby Crescent milkvetch Perennial herb. Rare. 
Parashant.  
Astragalus calycosus Wats. var. scaposus (Gray) Jones Scapose milkvetch Perennial herb. 
Occasional. Parashant.  
Astragalus eremiticus Sheldon Hermit milkvetch Perennial herb. Occasional. Parashant 
Astragalus geyeri var. triquetrus Threecorner milkvetch Annual, Herb, Rare  
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Astragalus humistratus Gray var. hosackiae (Greene) Jones Groundcover milkvetch Perennial 
herb. Occasional. Parashant.  
Astragalus humistratus Gray var. humivagans (Rydb.) Barneby Groundcover milkvetch 
Perennial herb. Occasional. Parashant.  
Astragalus humistratus Gray var. tenerrimus Jones Groundcover milkvetch Perennial herb. 
Uncommon. Parashant 
Astragalus layneae Layne milkvetch Perennial, Herb, Common  
Astragalus lentiginosus var. fremontii Freckled milkvetch Annual/Perenual, Herb, Rare  
Astragalus lentiginosus var. mokiacensis (=Astragalus mokiacensis) Mokiak milkvetch 
Perennial, Herb, Rare  
Astragalus lentiginosus var. palans Straggling milkvetch Perennial, Herb, Occasional  
Astragalus lentiginosus. var. stramineus Freckled milkvetch Perennial, Herb, Rare  
Astragalus lentiginosus var. vitreus Glass milkvetch Perennial, Herb, Occasional  
Astragalus mohavensis var. mohavensis Mojave milkvetch Annual, Herb, Occasional  
Astragalus nutallianus var. imperfectus Smallflower milkvetch Perennial, Herb, Occasional  
Astragalus nutallianus DC. var. micranthiformis Barneby Turkey peas Annual. Occasional. 
Parashant  
Astragalus oophorus Wats. var. caulescens (Jones) Jones Pallid egg milkvetch Perennial herb. 
Occasional. Parashant 
Astragalus praelongus var. praelongus Stinking milkvetch Perennial, Herb, Uncommon  
Astragalus preussii var. laxiflorus Lancaster milkvetch Perennial, Herb, Uncommon  
Astragalus preussii var. preussii Preuss’ milkvetch Perennial, Herb, Common  
Astragalus sabulonum Gravel milkvetch Annual, Herb, Common  
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Astragalus tephrodes var. chloridae Ashen milkvetch Perenial, Herb, Uncommon  
Calliandra humilis Benth. var. reticulata Benth. Fairy duster Perennial herb. Occasional. 
Parashant.  
Cercidium floridum Gray Blue paloverde Tree. Rare.  
Cercidium microphyllum (Torr.) Rose & Johnson Paloverde Tree. Rare.  
Cercis occidentalis Torr. Western redbud Small tree. Uncommon. Parashant.  
Dalea candida Willd. White prairieclover Perennial herb. Uncommon. Parashant 
Dalea mollis Little silky prairieclover Annual, Herb, Common  
Dalea mollissima Silky prairieclover Annual, Herb, Common  
Dalea searlsiae Searls prairieclover Perenial, Herb, Occasional  
Desmanthus cooleyi (Eat.) Trel. Bundleflower Perennial herb. Occasional. Parashant. 
Lathyrus brachycalyx Rydb. ssp. zionis (Hitch.) Welsh Zion sweetpea Perennial Uncommon. 
Parashant.  
Lathyrus eucosmus Butters & St. John Seemly sweetpea Perennial herb. Occasional. Parashant.  
Lotus denticulatus (Drew) Greene Mohave trefoil Annual. Uncommon.  
Lotus humistratus Greene Low trefoil Annual. Uncommon.  
Lotus rigidus (Benth.) Greene Bush trefoil, Deervetch Shrub. Occasional.  
Lotus salsuginosus Greene ssp. brevivexillus Ottley Humble trefoil Annual. Rare. Newberrys.  
Lotus strigosus (Nutt.) Greene (=L. tomentellus) Desert birdfoot trefoil Annual. Occasional.  
Lotus wrightii (Gray) Greene Wrights trefoil Perennial herb. Common. Parashant.  
Lupinus argenteus Pursh. Silvery lupine Perennial herb. Occasional. Parashant.  
Lupinus arizonicus Arizona lupine Annual, Herb, Common 
Lupinus caudatus Kellogg Tailcup lupine Perennial. Occasional. Parashant.  
390 
 
Lupinus concinnus Agardh. Bajada lupine, Elegant lupine Annual. Herb. Occasional.  
Lupinus flavoculatus Heller Yelloweye lupine Annual. Herb. Occasional. 
Lupinus hillii Greene Hills lupine Perennial herb. Occasional. Parashant.  
Lupinus kingii Wats. Kings lupine Annual. Uncommon. Parashant.  
Lupinus polyphyllus Lindley Showy lupine Perennial. Uncommon. Newberrys, Parashant.  
Lupinus shockleyi Wats. Desert lupine Annual. Uncommon.  
Lupinus sparsiflorus Benth. ssp. mohavensis Dziek. & Dunn Mojave lupine Annual. Common. 
Marina parryi (Torr. & Gray ) Barneby Parrys indigobush Perennial herb. Uncommon.  
Medicago arabica (L.) Huds. Spotted burclover Annual. Uncommon.  
Medicago lupulina L. Black medick Annual. Uncommon.  
Medicago polymorpha L. California burclover Annual. Rare.  
Medicago sativa L. Alfalfa Perennial herb. Uncommon.  
Melilotus alba Medikus White sweetclover Annual. Uncommon.  
Melilotus indicus (L.) All. Sourclover Annual. Rare.  
Melilotus officinalis (L.) Pall. Yellow sweetclover Annual. Common.  
Parkinsonia aculeata L. Mexican paloverde Tree. Occasional.  
Parkinsonia florida (=Cercidium floridum) Blue paloverde Perennial, Tree, Rare  
Parkinsonia microphylla (=Cercidium microphyllum) Paloverde Perennial, Tree, Rare  
Pediomelum castoreum (Wats.) Rydb. (=Psorelea castoreum) Beaver dam breadroot Perennial 
herb. Rare.  
Peteria thompsonae Wats. Thompsons peteria Perennial. Occasional. Parashant.  




Prosopis pubescens Benth. Screwbean mesquite Tree. Occasional.  
Psoralidium tenuiflorum (Pursh) Rydb. (=Pediomelum tenuiflora =Psorelea tenuiflora) 
Thinflower scurfpea Perennial herb.  
Common. Parashant.  
Psorothamnus fremontii (Gray) Barneby (=Dalea fremontii) Indigobush Shrub. Common. 
Psorothamnus spinosus (Gray) Barneby (=Dalea spinosus) Smoketree Tree. Rare.  
Robinia neomexicana Gray New Mexico locust Shrub or small tree. Common. Parashant.  
Senegalia greggii (=Acacia greggii) Catclaw acacia Per, Shrub, C  
Senna armata (Wats.) Irwin & Barneby (=Cassia armata) Spiny senna Shrub. Occasional.  
Senna bauhinioides (Gray) Irwin & Barneby (=Cassia bauhinioides) Twinleaf senna Annual. 
Common. Parashant.  
Senna covesii (Gray) Irwin & Barneby (=Cassia covesii) Coues cassia Subshrub. Uncommon.  
Vicia ludoviciana Nutt. var. ludoviciana (=V. exigua). Deerpea vetch Annual. Occasional. 
Parashant 
FAGACEAE-Oak Family  
Quercus chrysolepis Liebm. Canyon oak Shrub or tree. Rare. Newberrys.  
Quercus gambelii Nutt. Gambels oak, Scrub oak Shrub or tree. Occasional. Parashant.  
Quercus turbinella Greene Desert scrub oak, Turbinella live oak, Shrub live oak Shrub. 
Common. Newberrys, Parashant.  
Quercus turbinella Torr. Wavyleaf oak Shrub or tree. Uncommon. Parashant 
FOUQUIERIACEAE-Ocotillo Family  




GARRYACEAE-Silk tassel Family  
Garrya flavescens Wats. Silk tassle bush Shrub. Occasional. Newberrys, Parashant 
GENTIANACEAE-Gentian Family  
Centaurium calycosum (Buckl.) Fern. Centaury Annual. Rare. Newberrys.  
Swertia albomarginata (S. Wats.) Kuntze (=Frasera albomarginata) Desert elkweed Perennial 
herb. Uncommon. Parashant 
Zeltnera calycosa (=Centaurium calycosum) Centaury Annual, Herb, Rare 
GERANIACEAE-Geranium Family  
Erodium cicutarium (L.) L’Her. Filaree Annual. Common.  
Erodium texanum Gray Texas storksbill Annual or biennial. Occasional.  
Geranium caespitosum James James geranium Perennial herb. Occasional. Parashant.  
Geranium richardsonii Fisch. & Trautv. Richardsons geranium Perennial herb. Rare. Parashant 
GROSSULARIACEAE- Gooseberry Family 
Ribes cereum Dougl. Wax currant Shrub. Occasional. Parashant.  
Ribes velutinum Greene Desert gooseberry Shrub. Uncommon. Parashant 
HALORAGACEAE-Water-milfoil Family  
Myriophyllum spicatum L. Eurasian milfoil Perennial. Rare. Aquatic 
HELIOTROPIACEAE-Heliotrope Family  
Euploca convolvulaceae ssp. californica (=Heliotropium convolvulaceum var. californicum) 
False morning glory Ann, Herb, U  
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Heliotropium curassavicum Helioptrope Per, Herb, C  
HYDROPHYLLACEAE-Waterleaf Family  
Emmenanthe penduliflora Benth. Whispering bells Annual. Occasional.  
Eriodictyon angustifolium Nutt. Yerba santa Shrub. Rare.  
Eucrypta chrysanthemifolia (Benth.) Greene var. bipinnatifida (Torr.) Const. Common 
eucrypta Annual. Occasional.  
Eucrypta micrantha (Torr.) Heller Desert eucrypta Annual. Occasional.  
Nama demissum Gray var. demissum Purplemat Annual. Occasional.  
Nama pusillum Gray Small leaf nama Annual. Rare.  
Nemophila menziesii Hook. & Arn. var. integrifolia Parish Baby blue-eyes Annual. Uncommon. 
Newberrys.  
Phacelia affinis Gray Ally phacelia Annual. Rare.  
Phacelia anelsonii Macbr. Aven Nelsons phacelia Annual. Rare.  
Phacelia cicutaria Greene var. hispida (Gray) Howell Caterpillar phacelia Annual. Rare.  
Phacelia coerulea Greene Blue phacelia Annual. Rare. Parashant  
Phacelia crenulata Torr. var. ambigua (Jones) Macbr. (=P. ambigua) Fairy phacelia Annual. 
Uncommon.  
Phacelia crenulata Torr. var. crenulata Notchleaf phacelia Annual. Common.  
Phacelia cryptantha Greene Cryptanth phacelia Annual. Occasional.  
Phacelia distans Benth. Common phacelia Annual. Occasional.  
Phacelia filiformis Brand Filiform phacelia Annual. Uncommon.  
Phacelia fremontii Torr. Yellow throats, Fremonts phacelia Annual. Occasional.  
Phacelia geraniifolia (=Phacelia perityloides var. jaegeri) Panamint phacelia Per, Herb, O  
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Phacelia glechomaefolia Gray Canyon phacelia Annual. Occasional.  
Phacelia ivesiana Torr. Ives phacelia Annual. Occasional.  
Phacelia lemmonii Gray Lemmons phacelia Annual. Occasional.  
Phacelia neglecta Jones Neglected phacelia Annual. Occasional.  
Phacelia palmeri Wats. Palmers phacelia Biennial. Occasional.  
Phacelia parishi Gray Parish phacelia Annual. Rare 
Phacelia pedicellata Gray Specter phacelia Annual. Occasional.  
Phacelia perityloides Cov. var. jaegeri Munz Panamint phacelia Perennial herb. Occasional.  
Phacelia petrosa Atwood, Smith & Knight Forgotten phacelia Annual. Uncommon. Parashant.  
Phacelia pulchella Gray var. gooddingii (Brand.) Howell Gooddings phacelia Annual. 
Occasional.  
Phacelia rotundifolia Wats. Roundleaf phacelia Annual. Occasional.  
Phacelia vallis-mortae Voss Death Valley phacelia Annual. Occasional.  
Pholistoma auritum (Lindl.) Lilja Desert fiestaflower Annual. Occasional.  
Pholistoma membranaceum (Benth.) Const. White fiestaflower Annual. Occasional.  
Tricardia watsonii Wats. Three hearts Perennial herb. Rare 
KRAMERIACEAE-Rhatany Family  
Krameria bicolor (=Krameria grayi) White rhatany Perenial, Shrub, Occassional  
Krameria erecta Schultes (=K. parvifolia) Pima rhatany Shrub. Common.  
Krameria grayi Rose & Painter White rhatany Shrub. Occasional 
LAMIACEAE-Mint Family  
Dracocephalum parviflorum Nutt. (=Moldavica parviflorum) Smallflower dragonhead Annual. 
Occasional. Parashant.  
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Hedeoma drummondii Benth. Mock pennyroyal Annual or perennial. Uncommon. Parashant.  
Hedeoma nanum (Torr.) Briq. Dwarf pennyroyal Perennial herb. Occasional. Parashant.  
Hyptis emoryi Torr. Desert lavender Shrub. Occasional.  
Marrubium vulgare L. Horehound Perennial herb. Occasional.  
Monardella linoides Gray ssp. linoides Monardella Perennial herb. Rare.  
Salazaria mexicana Torr. Bladdersage, Paperbag plant Shrub. Occasional.  
Salvia columbariae Benth. Chia Annual. Common.  
Salvia dorrii (Kell.) Abrams Desert sage Shrub. Occasional.  
Salvia mohavensis Greene Mohave sage Shrub. Occasional.  
Trichostema brachiatum L. Bluecurls Annual. Rare. Parashant 
LINACEAE- Flax Family 
Linum aristatum Engelm. Broom flax Annual. Occasional. Parashant.  
Linum lewisii Pursh Blue flax Perennial herb. Common. Parashant 
LOASACEAE-Loasa Family, Stickleaf Family  
Mentzelia affinis Greene Yellow comet Annual. Uncommon.  
Mentzelia albicaulis Hook. Whitestem blazingstar Annual. Common.  
Mentzelia integra (Jones) Tidestr. (=M. lobata) Virgin stickleaf Perennial. Uncommon.  
Mentzelia involucrata Wats. Whitebract stickleaf Annual. Occasional.  
Mentzelia jonesii (Urb. & Gilg.) Thompson & Roberts Jones stickleaf Annual. Uncommon. 
Newberrys.  
Mentzelia multiflora (Nutt.) Gray Desert stickleaf, Virgin stickleaf Perennial. Uncommon. 
Parashant.  
Mentzelia nitens Greene Venus blazingstar Annual. Occasional.  
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Mentzelia oreophila Darl. (=M. puberula) Darlingtons stickleaf Perennial herb. Occasional 
Mentzelia puberula (=Eucnide urens) Rocknettle Per, Shrub, C  
Mentzelia pumila (Nutt.) Torr. & Gray Wyoming stickleaf Biennial. Occasional. Parashant.  
Mentzelia tricuspis Gray Blazingstar Annual. Common.  
Mentzelia veatchiana Kell. Veatch stickleaf Annual. Occasional.  
Petalonyx nitidus Wats. Shinning sandpaper plant Perennial. Rare. Parashant.  
Petalonyx parryi Gray Parrys sandpaper plant Shrub. Occasional.  
Petalonyx thurberi Gray ssp. thurberi Thurbers sandpaper plant Shrub. Occasional 
LYTHRACEAE-Loosestrife Family  
Lythrum californicum Torr. & Gray California loosestrife Perennial herb or Subshrub. Rare. 
Newberrys 
MALPIGHIACEAE- Malpighia Family 
Janusia gracilis Gray Janusia Perennial vine. Uncommon. Parashant 
MALVACEAE-Mallow Family  
Abutilon incanum (Links) Sweet. Bush mallow, Pelotazo Shrub. Rare. Parashant.  
Abutilon parvulum Gray Dwarf mallow Perennial herb. Rare. Parashant.  
Eremalche exilis (Gray) Greene White mallow Annual. Uncommon.  
Eremalche rotundifolia (Gray) Greene Desert fivespot Annual. Occasional.  
Malva neglecta Wallr. Common mallow Annual or biennial. Occasional. Parashant.  
Malva parviflora L. Cheeseweed, Little mallow Annual. Occasional.  
Malvella leprosa (Ort.) Krapov. (=Sida leprosa) Alkali mallow Perennial herb. Rare.  
Sphaeralcea ambigua Gray Desert mallow, Globemallow Perennial herb. Common.  
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Sphaeralcea angustifolia (Cav.) Don Narrowleaf desert mallow Perennial herb. Rare.  
Sphaeralcea coccinea (Nutt.) Rydb. Scarlet globemallow Perennial herb. Uncommon. 
Parashant.  
Sphaeralcea emoryii Torr. Emorys globemallow Annual. Rare.  
Sphaeralcea grossulariifolia (Hook. & Arn.) Rydb. Gooseberryleaf globemallow Perennial 
herb. Occasional. Parashant.  
Sphaeralcea laxa Woot. & Standl. Caliche globemallow Perennial herb. Uncommon.  
Sphaeralcea rusbyi Gray Cutleaf globemallow Perennial. Occasional. Parashant 
MARTYNIACEAE- Unicorn Plant Family 
Proboscidea parviflora (Woot.) Woot. & Standl. Unicorn plant Annual. Rare. Parashant. 
MOLLUGINACEAE –Carpetweed Family  
Glinus radiatus (Ruiz & Pavon)Rohrb. Spreading sweetjuice Annual. Uncommon 
NYCTAGINACEAE -Four O’Clock Family  
Abronia fragrans Nutt. Ex Hook. Fragrant sandverbena Perennial herb. Rare. Parashant.  
Abronia villosa Wats. var. villosa Sandverbena Annual. Common.  
Acleisanthes nevadensis (=Selinocarpus nevadensis) Moonpod Perenial, Herb, Rare  
Allionia incarnata L. Windmills Annual. Common.  
Anulocaulis leiosolenus (Torr.) Standl var. leiosolenus. Ringstem Perennial herb, Rare 
Boerhavia coccinea Miller Scarlet spiderling Perennial herb. Rare.  
Boerhavia intermedia Jones. Jones spiderling Annual. Occasional.  
Boerhavia spicata Choisy Creeping spiderling Annual. Uncommon. Parashant.  
Boerhavia triquetra var. intermedia (=Boerhavia intermedia) Jones spiderling Ann, Herb, O  
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Boerhavia triquetra Wats. Watsons spiderling Annual. Occasional.  
Boerhavia wrightii Gray Wrights spiderling Annual. Occasional.  
Mirabilis bigelovii Gray var. bigelovii Wishbone bush Perennial herb. Occasional.  
Mirabilis bigelovii Gray var. retrorsa (Heller) Munz Desert four o’clock Perennial herb. 
Occasional.  
Mirabilis coccinea (Torr.) Benth. & Hook. Red four o’clock Perennial herb. Occasional. 
Parashant.  
Mirabilis laevis var. villosa (=Mirabilis bigelovii var. bigelovii) Wishbone bush Perenial, Herb, 
Occasional 
Mirabilis laevis var. retrorsa (=Mirabilis bigelovii var. retrorsa) Desert four o’clock Perenial, 
Herb, Occasional  
Mirabilis linearis (Pursh) Heimerl. Linearleaf four o’clock Perennial herb. Occasional. 
Parashant.  
Mirabilis multiflora (Torr.) Gray var. pubescens Wats. Giant four o’clock Perennial herb. 
Occasional.  
Selinocarpus nevadensis (Standley) Fowler & Turner (=S. diffusus) Moonpod, Desert wingfruit 
Perennial herb. Rare.  
Tripterocalyx micranthus (Torr.) Hook. (=Abronia micranthus) Sandpuffs Annual. Rare 
OLEACEAE-Olive Family  
Forestiera pubescens var. pubescens New Mexico olive Per, Shrub, R  
Fraxinus anomala Wats. Singleleaf ash Shrub or Tree. Occasional. Parashant.  
Fraxinus cuspidata Torr. var. macropetala (Eastw.) Rehder Ash Tree. Occasional. Parashant.  
Fraxinus dipetala Hook. & Arn. Foothill ash Tree. Uncommon. Parashant.  
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Fraxinus velutina Torr. (=F. pennsylvanica var. velutina) Red ash Tree. Uncommon. Parashant.  
Menodora scabra Gray Rough menodora Perennial herb. Occasional.  
Menodora spinescens Gray Spiny menodora Shrub. Occasional 
ONAGRACEAE-Evening primrose Family  
Calylophus hartwegii (Benth.) Raven Hartwegs evening primrose Perennial herb. Uncommon. 
Parashant.  
Calylophus lavandulifolius (Torr. & Gray) Towne & Raven (= C. hartwegii var. lavandulifolia) 
Lavandula evening primrose Perennial herb. Uncommon.  
Camissonia boothii (Dougl.) Raven ssp. condensata (Munz) Raven Compact camissonia 
Annual. Common.  
Camissonia boothii (Dougl.) Raven ssp. desertorum (Munz) Raven Desert camissonia Annual. 
Occasional.  
Camissonia brevipes (Gray) Raven Sundrop, Suncup Annual. Common.  
Camissonia californica (Torr. & Gray) Raven California primrose Annual. Rare. Newberrys.  
Camissonia chamaenerioides (Gray) Raven Slenderpod camissonia Annual. Occasional.  
Camissonia claviformis (Torr. & Frem.) Raven ssp. aurantiaca (Wats.) Raven Browneyed 
primrose Annual. Occasional.  
Camissonia claviformis (Torr. & Frem.) Raven ssp. claviformis Browneyed primrose Annual. 
Occasional.  
Camissonia multijuga (Wats.) Raven Manylobe primrose Annual. Common.  
Camissonia pallida (Abrams) Raven ssp. pallida Pale camissonia Annual. Uncommon.  
Camissonia refracta (Wats.) Raven Decurved camissonia Annual. Occasional 
Camissonia scapoidea (T.& G.) Raven Barestem suncup Annual. Occasional. Parashant.  
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Camissonia walkeri (Nels.) Raven ssp. tortilis (Jeps.) Raven Walkers camissonia Annual. 
Uncommon 
Chylismia brevipes (=Camissonia brevipes) Suncup Annual, Herb, Common  
Chylismia brevipes ssp. brevipes Golden suncup Annual, Herb, Common  
Chylismia brevipes ssp. pallidula Pallid suncup Annual, Herb, Common  
Chylismia claviformis ssp. aurantiaca (=Camissonia claviformis ssp. aurantiaca) Browneyed 
primrose Annual, Herb, Occasional  
Chylismia claviformis ssp. claviformis (=Camissonia claviformis ssp. claviformis) Browneyed 
primrose Annual, Herb, Occasional  
Chylismia multijua (=Camissonia multijuga) Manylobe primrose Annual, Herb, Common  
Chylismia walker ssp. tortilis (=Camissonia walkeri ssp. tortilis) Walkers camissonia Annual, 
Herb, Uncommon  
Epilobium brachycarpum Presl. Autumn willowherb Annual. Occasional. Parashant.  
Epilobium ciliatum Raf. ssp. ciliatum Northern willowherb Perennial herb. Uncommon. 
Parashant 
Eremothera boothii ssp. condensata (=Camissonia boothii ssp. condensata) Shredding suncup 
Annual, Herb, Common  
Eremothera boothii ssp. desertorum Camissonia boothii ssp. desertorum (=Camissonia boothii 
ssp. desertorum) Desert camissonia Annual, Herb, Occasional  
Eremothera chamaenerioides (=Camissonia chamaenerioides) Slenderpod camissonia Annual, 
Herb, Occasional  
Eremothera refracta (=Camissonia refracta) Decurved camissonia Annual, Herb, Occasional  
Eulobus californicus (=Camissonia californica) California primrose Annual, Herb, Rare  
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Gaura coccinea (Nutt.) Pursh Scarlet gaura, Wild honeysuckle Perennial herb. Occasional.  
Gaura gracilis Woot & Standl. Slender gaura Perennial herb. Occasional.  
Gaura parviflora Dougl. Lizardtail, Velvetweed Biennial. Uncommon.  
Gayophytum ramosissimum Torr. & Gray Branching groundsmoke Annual. Common. 
Parashant.  
Oenothera caespitosa Nutt. ssp. marginata (Hook. & Arn.) Munz Fragrant evening primrose 
Perennial herb. Occasional.  
Oenothera californica (Wats.) Wats. ssp. avita Klein Watsons evening primrose Perennial 
herb. Occasional.  
Oenothera cavernae Munz Munzs evening primrose Perennial herb. Rare.  
Oenothera curtiflora (=Gaura parviflora) Velvetweed Biennual, Uncommon  
Oenothera deltoides ssp. ambigua Dune primrose Annual, Herb, Occasional  
Oenothera deltoides Torr. & Frem. var. decumbens (Parry) Munz Dune primrose Annual. 
Occasional.  
Oenothera deltoides Torr. & Frem. var. deltoides Dune primrose Annual. Occasional.  
Oenothera hexandra ssp. gracilis (=Gaura gracilis) Slender gaura Perennial, Herb, Occasional  
Oenothera flava (Nels.) Garrett Yellow evening primrose Perennial herb. Uncommon. 
Parashant.  
Oenothera lavandulifolia Lavandula evening primrose Perennial, Herb, Uncommon  
Oenothera pallida Lindl. var. tricocalyx (Nutt.) Dorn (= O. tricocalyx) Pale evening primrose 
Annual or perennial herb. Uncommon. Parashant.  
Oenothera primiveris Gray ssp. primiveris Spring evening primrose Annual. Uncommon 
Oenothera suffrutescens (=Gaura coccinea) Scarlet gaura Per, Herb, O  
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OROBANCHACEAE-Broomrape Family  
Castilleja angustifolia Desert paintbrush Per, Herb, O  
Orobanche cooperi (Gray) Heller Broomrape Perennial herb. Occasional. Parasitic.  
Orobanche fasciculata Nutt. Cluster cancerroot, Clustered broomrape Perennial herb. 
Occasional. Parasitic. Parashant.  
Orobanche ludoviciana Nutt. var. arenosa (Suksd.) Cronq. (=O. multiflora var. arenosa) 
Manyflower cancerroot Perennial herb.  
Occasional. Parasitic. 
PAPAVERACEAE -Poppy Family  
Arctomecon californica Torr. & Frem. Las Vegas bearpoppy Perennial herb. Uncommon.  
Argemone corymbosa Greene San Rafael pricklypoppy Perennial. Rare.  
Argemone munita Dur. & Hilg. Pricklypoppy Perennial herb. Occasional.  
Argemone platycera Link & Otto Pricklypoppy Perennial herb. Occasional.  
Argemone polyanthemos (=Argemone platycera) Pricklypoppy Perenial, Herb, Occasional  
Corydalis aurea Willd. Golden corydalis Annual or biennial. Uncommon. Parashant.  
Eschscholzia californica Cham. ssp. mexicana California poppy Annual or perennial herb. 
Rare.  
Eschscholzia glyptosperma Greene Desert goldpoppy Annual. Common.  
Eschscholzia minutiflora Wats. Little goldpoppy Annual. Common 
PHILADELPHACEAE- Mock orange Family 
Fendlerella utahensis (Wats.) Heller Utah fendlerella, Yerba desierto Shrub. Rare. Parashant 
PHRYMACEAE –Phrymas Family  
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Mimulus bigelovii var. bigelovii Bigelows monkeyflower Annual, Herb, Occasional  
Mimulus cardinalis Crimson monkeyflower Perenial, Herb, Uncommon  
Mimulus guttatus Monkeyflower Perenial, Herb, Occasional  
Mimulus parryi Parrys monkeyflower Annual, Herb, Occasional  
Mimulus pilosus Downy monkeyflower Annual, Herb, Occasional  
Mimulus rubellus Reddish monkeyflower Annual, Herb, Uncommon  
Mimulus suksdorfii Suksdorfs monkeyflower Annual, Herb, Occasional  
PLANTAGINACEAE-Plantain Family 
Keckiella antirrhinoides var. microphylla Bush beardtongue Perennial, Shrub, Uncommon  
Maurandya antirrhiniflora Violet twining snapdragon Perennial, Herb, Uncommon  
Penstemon utahensis Utah penstemon Perennial, Herb, Rare  
Plantago lanceolata English plantain Perennial, Herb, Rare 
Plantago major Common plantain Perennial, Herb, Occasional  
Plantago ovate Woolly plantain, Island plantain Annual, Herb, Common  
Plantago patagonica Purshes plantain Annual, Herb, Uncommon  
Mohavea breviflora Lesser mohavea Annual, Herb, Occasional  
Mohavea confertiflora Ghostflower Annual, Herb, Occasional  
Neogaerrhinum filipes (=Antirrhinum filipes) Twining snapdragon Annual, Herb, Occasional  
Penstemon bicolor Two-tone rosy beardtongue Perennial, Herb, Rare  
Penstemon caespitosus var. desertipicti Painted beardtongue Perennial, Herb, Rare  
Penstemon eatonii Eatons penstemon Perennial, Herb, Occasional  
Penstemon palmeri Palmers penstemon Perennial, Herb, Uncommon  





Limonium californicum California sea lavender, Western marsh rosemary, Sea lavender 
Perennial, Shrub, Rare  
POLEMONIACEAE-Phlox Family  
Aliciella hutchinsifolia (=Gilia hutchinsifolia) Pale gilia Annual, Herb, Occasional  
Aliciella latifolia ssp. latifolia (=Gilia latifolia) Broadleaf gilia Annual, Herb, Occasional 
Aliciella leptomeria (=Gilia leptomeria)) Sand gilia Annual, Herb, Occasional  
Aliciella micromeria (=Gilia micromeria) Dainty gilia Annual, Herb, Uncommon  
Eriastrum diffusum Spreading woollystar Annual, Herb, Rare  
Eriastrum eremicum Mojave woollystar Annual, Herb, Occaional  
Gilia cana ssp. triceps Desert gilia Annual, Herb, Uncommon  
Gilia filiformis Gray Threadstem gilia Annual. Occasional.  
Gilia hutchinsifolia Rydb. Pale gilia Annual. Occasional.  
Gilia latifolia Wats. Broadleaf gilia Annual. Occasional.  
Gilia leptomeria Gray Great basin gilia, Lobeleaf gilia Annual. Occasional.  
Gilia longiflora (Torr.) Don Longflower gilia Annual. Occasional. Parashant.  
Gilia micromeria Gray Sand gilia Annual. Uncommon.  
Gilia multiflora Nutt. Manyflower gilia Perennial herb. Occasional. Parashant.  
Gilia ophthalmoides Brand. Eyelike gilia Annual. Occasional.  
Gilia scopulorum Jones Rock gilia Annual. Occasional.  
Gilia sinuata Benth. (=Gilia inconspicua var. sinuata) Wavy gilia Annual. Occasional.  
Gilia stellata Heller Star gilia Annual. Occasional.  
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Gilia transmontana (Mason & Grant) Grant & Grant Transmontane gilia Annual. Occasional.  
Ipomopsis aggregata (Pursh) Grant Skyrocket Perennial herb. Occasional. Parashant.  
Ipomopsis arizonica (Greene) Wherry Arizona skyrocket Biennial. Occasional.  
Ipomopsis polycladon (Torr.) Grant Spreading skyrocket Annual. Occasional.  
Langloisia setosissima (Torr. & Gray) Greene ssp. punctata (Cov.) Timbrook (=L. punctata) 
Lilac sunbonnet Annual. Occasional.  
Langloisia setosissima (Torr. & Gray) Greene ssp. setosissima Mojave langloisia, Bristly 
langloisia, Great Basin langloisia Annual. Occasional.  
Leptosiphon aureus ssp. aureus Golden linanthus Ann, Herb, U  
Leptosiphon aureus ssp. decorus Golden linanthus Ann, Herb, O  
Linanthus aureus (Nutt.) Greene ssp. aureus Golden linanthus, Desert gold Annual. 
Uncommon.  
Linanthus aureus (Nutt.) Greene ssp. decorus (Gray) Mason White desert gold Annual. 
Occasional.  
Linanthus bigelovii (Gray) Greene Bigelows linanthus Annual. Occasional.  
Linanthus demissus (Gray) Greene Humble gilia, Low linanthus Annual. Occasional.  
Linanthus dichotomous Benth. Evening snow Annual. Occasional.  
Linanthus filiformis (=Gilia filiformis) Threadstem gilia Annual, Herb, Occasional  
Linanthus jonesii (Gray) Greene Jones linathus Annual. Occasional.  
Loeseliastrum schottii (Torr.) Timbrook (=Langloisia schottii) Schotts calico Annual, Herb, 
Occasional 
Phlox austromontana Cov. var. austromontana (=P. austromontana var. densa) Desert phlox 
Perennial herb. Occasional. Parashant.  
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Phlox gracilis Greene Little polecat Annual. Rare. Parashant.  
Phlox stansburyi (Torr.) Heller Stansburys phlox Perennial herb. Occasional. Parashant.  
Phlox woodhousei (Gray) Nels. Woodhouses phlox Perennial herb. Occasional. Parashant 
POLYGALACEAE-Milkwort Family  
Polygala acanthoclada Gray Thorny milkwort Shrub. Rare.  
Polygala subspinosa Wats. Cushion milkwort , Spiny milkwort Subshrub. Uncommon. 
Parashant. 
POLYGONACEAE-Buckwheat Family  
Centrostegia thurberi Benth. Thurbers spineflower Annual. Uncommon.  
Chorizanthe brevicornu Torr. Brittle spineflower Annual. Common.  
Chorizanthe corrugata (Torr.) Torr. & Gray Wrinkled spineflower Annual. Uncommon.  
Chorizanthe rigida (Torr.) Torr & Gray Spiny herb Annual. Occasional.  
Chorizanthe watsonii Fivetooth spineflower Annual, Herb, Rare 
Eriogonum alatum Torr. Winged buckwheat Perennial herb. Occasional. Parashant.  
Eriogonum brachypodum Torr. & Gray (=E. parryi) Parrys buckwheat Annual. Occasional.  
Eriogonum cernuum Nutt. Nodding buckwheat Annual. Uncommon.  
Eriogonum corymbosum Benth. var. corymbosum Fremonts buckwheat Shrub. Rare. Parashant.  
Eriogonum deflexum Torr. Skeleton buckwheat, Flatcrown buckwheat Annual. Common.  
Eriogonum fasciculatum (Benth.) Torr. & Gray var. polifolium (Benth.) Torr. & Gray California 
buckwheat Shrub. Common.  
Eriogonum gordonii Benth. Gordons buckwheat Annual. Uncommon. Parashant.  
Eriogonum heermannii Dur. & Hilg. var. sulcatum (Wats.) Munz & Reveal Limestone 
buckwheat Shrub. Uncommon.  
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Eriogonum inflatum Torr. & Frem. Desert trumpet Perennial herb. Common.  
Eriogonum insigne Wats. (=E. deflexum ssp. insigne) Unique buckwheat Annual. Occasional.  
Eriogonum jamesii Benth. var. flavescens Wats. Yellow buckwheat Perennial herb. Occasional. 
Parashant.  
Eriogonum maculatum Heller Spotted buckwheat Annual. Occasional.  
Eriogonum microthecum Nutt. Slender buckwheat Subshrub. Uncommon.  
Eriogonum nidularium Cov. Birdnest buckwheat Annual. Occasional.  
Eriogonum nummulare Jones Coin buckwheat Shrub. Uncommon. Parashant.  
Eriogonum palmerianum Rev. Palmers buckwheat Annual. Occasional.  
Eriogonum pharnaceoides Torr. Wirestem buckwheat Annual. Occasional. Parashant.  
Eriogonum plumatella Dur. & Hilg. Flattop buckwheat Perennial herb. Occasional. Newberrys  
Eriogonum pusillum Torr. & Gray Yellow turban Annual. Occasional.  
Eriogonum racemosum Nutt. Redroot buckwheat Perennial herb. Occasional. Parashant.  
Eriogonum reniforme Torr. & Frem. Kidneyleaf buckwheat Annual. Occasional.  
Eriogonum saxatile Wats. Rock buckwheat Perennial herb. Uncommon. 
Eriogonum simpsonii Benth. Simpsons buckwheat Perennial herb. Occasional. Parashant.  
Eriogonum thomasii Torr. Thomas buckwheat Annual. Occasional.  
Eriogonum trichopes Torr. Little trumpet Annual. Common.  
Eriogonum umbellatum Torr. Cream buckwheat, Sulfur buckwheat Subshrub. Occasional. 
Parashant.  
Eriogonum viscidulum Howell Sticky buckwheat Annual. Rare.  
Eriogonum wrightii Benth. var. membranaceum Jeps. Wrights buckwheat Shrub. Uncommon.  
Eriogonum wrightii Benth. var. wrightii Wrights buckwheat Shrub. Uncommon.  
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Oxytheca perfoliata Torr. & Gray Oxytheca, Saucerplant, Roundleaf oxytheca Annual. Rare.  
Persicaria lapathifolia Willowweed Annual, Herb, Occasional  
Polygonum argyrocoleon Kunze Knotweed Annual. Uncommon.  
Polygonum aviculare L. Knotweed, Chivalrygrass, Dishwatergrass, Prostrate knotweed 
Annual. Occasional.  
Polygonum lapathifolium L. Willowweed Annual. Occasional.  
Polygonum ramosissimum Michaux Knotweed Annual. Uncommon.  
Polygonum sawatchense Small Sawatch knotweed Annual. Occasional. Parashant.  
Pterostegia drymarioides Fischer & Meyer Woodland pterostegia Annual. Occasional.  
Rumex crispus L. Curly dock Perennial herb. Rare.  
Rumex hymenosepalus Torr. Wild rhubarb Perennial herb. Occasional.  
Rumex violascens Rech. Mexican dock Annual or biennial. Occasional 
PORTULACACEAE-Purslane Family  
Calandrinia ambigua, Cistanthe ambigua S. Watson White maids Annual. Rare.  
Calyptridium monandrum, Cistanthe monandra Nutt. Pussypaws Annual. Uncommon.  
Claytonia perfoliata Willd. Miners lettuce Annual. Occasional.  
Portulaca oleracea L. Common purslane Annual. Common. 
PRIMULACEAE-Primrose Family  
Anagallis arvensis L. Scarlet pimpernel Annual. Rare.  
Androsace occidentalis Pursh Western rock jasmine Annual. Rare. Parashant.  





RANUNCULACEAE-Buttercup Family  
Anemone tuberosa Rydb. Desert windflower Perennial herb. Occasional.  
Aquilegia chrysantha Gray Golden columbine Perennial herb. Rare. Newberrys, Parashant.  
Delphinium nelsonii Greene Nelsons larkspur Tuberous perennial. Occasional. Parashant.  
Delphinium parishii Gray ssp. parishii Parishs larkspur, Desert larkspur Tuberous perennial. 
Occasional.  
Delphinium scaposum Greene Larkspur Tuberous perennial. Uncommon.  
Myosurus cupulatus Wats. Arizona mousetail. Annual. Rare. Parashant.  
Ranunculus cymbalaria Pursh Marsh buttercup Perennial herb. Uncommon. Parashant.  
Ranunculus sceleratus L. Blister buttercup Annual. Uncommon. Parashant.  
Ranunculus testiculatus Crantz Bur buttercup Annual. Rare. Parashant.  
Thalictrum fendleri Gray var. fendleri Fendler meadowrue Perennial herb. Occasional. 
Newberrys.  
Thalictrum fendleri Gray var. polycarpum Torrey Fendler meadowrue Perennial herb, 
Occasional, Parashant 
RESEDACEAE-Mignonette Family  
Oligomeris linifolia (Vahl.) Macbr. Oligomeris Annual. Occasional 
RHAMNACEAE-Buckthorn Family  
Ceanothus greggii Gray Greggs ceanothus Shrub. Common. Parashant.  
Rhamnus betulifolia Greene Birchleaf buckthorn Shrub. Rare. Parashant.  
Rhamnus ilicifolia Kell. Hollyleaf redberry Shrub. Rare. Newberrys.  
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Ziziphus obtusifolia (Torr. & Gray) Gray var. canescens (Gray) Johnston (=Condalia lycioides 
var. canescens) Graythorn Shrub. Uncommon. 
ROSACEAE-Rose Family  
Amelanchier utahensis Koehne Utah serviceberry Shrub. Occasional. Parashant.  
Cercocarpus montanus Raf. Alderleaf mountain mahogany Shrub. Uncommon. Parashant.  
Chamaebatiaria millefolium (Torr.) Maxim Fernbush Shrub. Rare. Parashant.  
Coleogyne ramosissima Torr. Blackbrush Shrub. Common.  
Fallugia paradoxa (Don) Endl. Apache plume Shrub. Occasional. Parashant.  
Holodiscus dumosus (Nutt.) Heller Mountain spray Shrub. Uncommon. Parashant.  
Prunus fasciculata (Torr.) Gray Desert almond Shrub. Occasional.  
Prunus virginiana L. Western chokecherry Shrub. Uncommon. Parashant.  
Purshia mexicana (Don) Welsh var. stansburyana (Torr.) Welsh (=Cowania mexicana var. 
stansburyana) Cliffrose Shrub.  
Occasional. Parashant.  
Purshia tridentata (Pursh) DC. var. glandulosa (Curran) Jones (=Purshia glandulosa) Mohave 
antelopebush Shrub. Uncommon.  
Parashant.  
Rosa stellata Wooton ssp. abyssa Phillips Grand Canyon rose Shrub. Rare. Parashant. 
RUBIACEAE-Madder Family  
Galium aparine L. Goosegrass Annual. Rare.  
Galium multiflorum Kellogg Shrubby bedstraw Perennial. Uncommon. Parashant.  
Galium proliferum Gray Slender bedstraw Annual. Occasional. Parashant.  
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Galium stellatum Kell. var. eremicum Hilend & Howell Star bedstraw, Crevice bedstraw 
Shrub. Occasional.  
Galium wrightii Gray Wrights bedstraw Perennial herb. Occasional. Parashant. 
RUTACEAE-Rue Family  
Ptelea trifoliata L. ssp. pallida (Greene) Bailey (=P. pallida) Hoptree Shrub or small tree. 
Uncommon. Parashant.  
Thamnosma montana Torr. & Frem. Desert rue Shrub. Occasional. 
SALICACEAE -Willow Family  
Populus fremontii Wats. ssp. fremontii Cottonwood Tree. Occasional.  
Salix exigua Nutt. Coyote willow, Sandbar willow Shrub or tree. Occasional.  
Salix gooddingii Ball Gooddings willow Tree. Occasional.  
Salix laevigata Bebb. Red willow Tree. Rare. Newberrys. 
SAURURACEAE -Lizardtail Family  
Comandra umbellata (L.) Nutt. Bastard toadflax Perennial herb. Occasional. Parashant. 
SAURURACEAE- Lizardtail Family 
Anemopsis californica (Nutt.) Hook. & Arn. Yerba mansa Perennial herb. Occasional. 
SAXIFRAGACEAE- Saxifrage Family 
Fendlera rupicola Gray Fendlerbush Shrub. Uncommon. Parashant.  
Heuchera rubescens Torr. var. rubescens Red alumroot Perennial herb. Uncommon. Parashant.  




SCROPHULURIACEAE – Snapdragon Family, Figwort Family 
Antirrhinum filipes Gray Twining snapdragon Annual. Occasional.  
Castilleja angustifolia (Nutt.) Don (=C. chromosa) Desert paintbrush Perennial herb. 
Occasional.  
Castilleja integra Gray Showy paintbrush Perennial. Rare. Parashant.  
Castilleja linariifolia Benth. Linearleaf paintbrush Perennial herb. Occasional. Parashant.  
Cordylanthus parviflorus (Ferris) Wiggins Smallflower birdbeak, Purple birdbeak Annual. 
Occasional. Parashant.  
Cordylanthus tenuifolius Pennell Slenderleaf birdbeak Annual. Occasional. Parashant.  
Cordylanthus wrightii Gray Wrights birdbeak. Annual. Occasional. Parashant.  
Keckiella antirrhinoides (Benth.) Straw var. microphylla (Gray) Holmgren Bush beardtongue 
Shrub. Uncommon.  
Maurandya antirrhiniflora Willd. Violet twining snapdragon Perennial herb. Uncommon.  
Mimulus bigelovii (Gray) Gray var. bigelovii Desert monkeyflower, Bigelows monkeyflower 
Annual. Occasional.  
Mimulus bigelovii (Gray) Gray var. cuspidatus Grant Bigelows monkeyflower, Desert 
monkeyflower Annual. Occasional.  
Mimulus cardinalis Benth. Crimson monkeyflower Perennial. Uncommon.  
Mimulus guttatus DC. Monkeyflower Perennial. Occasional.  
Mimulus parryi Gray Parrys monkeyflower Annual. Occasional.  
Mimulus pilosus (Benth.) Wats. (=Mimetanthe pilosa) Downy monkeyflower Annual. 
Occasional.  
Mimulus rubellus Gray Reddish monkeyflower Annual. Uncommon.  
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Mimulus suksdorfii Gray Suksdorfs monkeyflower Annual. Occasional.  
Mohavea breviflora Cov. Lesser mohavea Annual. Occasional.  
Mohavea confertiflora (Benth.) Heller Ghostflower Annual. Occasional.  
Orthocarpus purpureo-albus Gray Violet owls clover Annual. Occasional. Parashant.  
Penstemon barbatus (Cav.) Roth Scarlet penstemon Perennial herb. Common. Parashant.  
Penstemon bicolor (Brandeg.) Clokey & Keck Two-tone rosy beardtongue Perennial herb. 
Rare.  
Penstemon caespitosus Nutt. ex Gray var. desertipicti (Nels.) Holmgren Painted beardtongue 
Perennial herb. Rare.  
Penstemon distans Holmgren Mt. Trumbull beardtongue Perennial herb. Rare. Parashant 
Penstemon eatonii Gray Eatons penstemon Perennial herb. Occasional. Newberrys, Parashant.  
Penstemon linarioides Gray Silers penstemon Perennial herb. Occasional. Parashant.  
Penstemon nudiflorus Gray Nakedflower beardtongue Perennial herb. Uncommon. Parashant.  
Penstemon ophianthus Pennel Arizona beardtongue Perennial. Rare. Parashant.  
Penstemon pachyphyllus Gray var. congestus (Jones) Holmgren Rockville penstemon Perennial 
herb. Occasional. Parashant.  
Penstemon palmeri Gray Palmers penstemon Perennial herb. Uncommon.  
Penstemon rostiflorus Kell. (=P. bridgesii) Bridges penstemon, Beakflower beardtongue 
Perennial herb. Occasional. Parashant.  
Penstemon thompsoniae (Gray) Rydb. Thompsons penstemon Perennial herb. Occasional. 
Parashant.  
Penstemon utahensis Eastw. Utah penstemon Perennial herb. Uncommon. Parashant.  
Verbascum thapsus L. Woolly mullein Biennial. Occasional. Parashant.  
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Veronica americana Schwein. Ex Benth. American brooklime Perennial. Uncommon. 
Parashant.  
Veronica anagallis-aquatica L. Water speedwell Perennial herb. Uncommon.  
SIMAROUBACEAE- Quassia Family, Simarouba Family 
Castela emoryi (Gray) Morgan & Felger Crucifixion thorn Shrub. Rare. Parashant. 
SOLANACEAE-Nightshade Family  
Calibrachoa parviflora Streamside petunia Annual, Herb, Rare  
Chamaesaracha coronopus False nightshade Perenial, Herb, Uncommon  
Datura wrightii Sacred datura Annual/Perenial, Herb, Common  
Lycium andersonii Gray Andersons wolfberry Shrub. Occasional.  
Lycium cooperi Gray Coopers wolfberrry Shrub. Occasional.  
Lycium pallidum Miers Pale wolfberry Shrub. Occasional.  
Lycium parishii Gray Parishs desert thorn Shrub. Rare. Newberrys.  
Lycium torreyi Gray Torreys desert thorn Shrub. Occasional.  
Nicotiana attenuata Torr. Coyote tobacco Annual. Common. Parashant.  
Nicotiana glauca Graham Tree tobacco Tree. Occasional.  
Nicotiana obtusifolia Martens & Galeotii (=N. trigonophylla) Desert tobacco Perennial herb. 
Common.  
Petunia parviflora Juss. Streamside petunia Annual. Rare.  
Physalis crassifolia Benth. Thickleaf groundcherry Perennial herb. Common.  
Physalis hederifolia Gray var. fendleri (Gray) Cronq. (= P. hederifolia var. cordifolia) Ivyleaf 
groundcherry Perennial herb. Occasional.  
Physalis lobata Torr. Lobed groundcherry Perennial. Occasional.  
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Solanum americanum Mill. Nightshade Annual. Rare.  
Solanum elaeagnifolium Cav. White horsenettle Perennial herb. Rare.  
Solanum nigrum L. Black nightshade Annual. Occasional.  
Solanum rostratum Dunal Buffalobur Annual. Rare.  
Solanum triflorum Nutt. Cutleaf nightshade Annual. Occasional. Parashant 
TAMARICACEAE-Tamarisk Family  
Tamarix aphylla (L.) Karsten Athel Tree. Common.  
Tamarix ramosissima Ledeb. Saltcedar Shrub to tree. Common.  
URTICACEAE-Elm Family 
Celtis reticulata Torr. Netleaf hackberry Tree. Rare. Parashant 
URTICACEAE-Nettle Family  
Parietaria hespera Pellitory Annual, Herb, Occasional  
Parietaria pensylvanica Hammerwort Annual, Herb, Occasional  
VERBENACEAE-Vervain Family  
Aloysia wrightii Abrams (=Lippia wrightii) Oreganillo Shrub. Uncommon.  
Verbena bracteata Lag. & Rodr. Protrate vervain Annual or Perennial herb. Common. 
Parashant.  
Verbena gooddingii Briq. Gooddings vervain Perennial herb. Occasional.  
Vitex agnus-castus L. Chastetree Shrub or tree. Rare.  
VIOLACEAE- Violet Family 
Hybanthus verticillatus (Ort.) Baille Baby slippers Shrub. Rare. Parashant. 
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VISCACEAE -Mistletoe Family  
Phoradendron californicum Nutt. Desert mistletoe Perennial. Common. Parasitic.  
Phoradendron juniperinum Engelm. Juniper mistletoe Perennial. Common. Parasitic. Parashant 
VITACEAE -Grape Family  
Vitis arizonica Canyon grape Perennial, Vine, Occasional  
ZYGOPHYLLACEAE-Caltrop Family  
Fagonia laevis Standl. Fagonia Perennial herb. Uncommon.  
Kallstroemia parviflora Nort. Orange kallstroemia Annual. Rare. Parashant.  
Larrea tridentata (DC.) Cov. Creosotebush Shrub. Common.  
Tribulus terrestris L. Puncturevine Annual. Common. 
ANGIOSPERMS---MONOCOTS 
ARECACEAE -Palm Family  
Phoenix dactylifera L. Date palm Tree. Occasional.  
Washingtonia filifera (Linden) Wendl. Desert fan palm Tree. Occasional.  
AMARYLLIDACEAE –Amaryllis Family  
Allium bisceptrum Palmers onion Perennial, Herb, Uncommon  
Allium nevadense Nevada onion Perennial, Herb  
ASPARAGACEAE –Asparagus Family  
Androstephium breviflorum Funnel lily Perennial, Herb, Occasional  
Dichelostemma capitatum ssp. pauciflorum Bluedicks Perennial, Herb, Uncommon  
Hesperocallis undulata Ajo lily Perennial, Herb, Uncommon  
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Nolina bigelovii Beargrass Perennial, Shrub, Uncommon  
Nolina parryi Beargrass Perennial, Shrub, Uncommon  
Yucca angustissima Narrowleaf yucca Perennial, Shrub, Uncommon  
Yucca baccata Banana yucca Perennial, Shrub, Occasional  
Yucca brevifolia Joshua tree Perennial, Tree, Occasional  
Yucca schidigera Mohave yucca Perennial, Shrub, Occasional  
Yucca utahensis Utah yucca Perennial, Shrub, Rare  
CYPERACEAE-Sedge Family  
Carex obtusata Blunt sedge Perennial, Graminoid, Uncommon  
Carex occidentalis Western sedge Perennial, Graminoid, Occasional  
Cladium californicum Sawgrass Perennial, Graminoid, Rare  
Cyperus esculentus Yellow nutsedge Perennial, Graminoid, Uncommon  
Cyperus erythrorhizos Muhl. Redroot flatsedge Annual. Uncommon. Parashant.  
Cyperus involucratus Umbrella flatsedge Perennial, Graminoid, Uncommon 
Cyperus laevigatus Smooth flatsedge Perennial, Graminoid, Uncommon  
Cyperus odoratus Fragrant sedge Annual, Graminoid, Occasional  
Cyperus strigosus Strawcolor flatsedge Perennial, Graminoid, Uncommon 
Eleocharis geniculata Spikerush Annual, Graminoid, Uncommon  
Eleocharis macrostachya Spikerush Perennial, Graminoid, Occasional  
Eleocharis montevidensis Spikerush Perennial, Graminoid, Uncommon  
Eleocharis parishii Parishs spikerush Perennial, Graminoid, Occasional 
Eleocharis rostellata Torreys spikerush Pernnial, Graminoid, Rare 
Schoenoplectus acutus var. acutus (=Scirpus acutus) Tule Perennial, Graminoid, Occasional 
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Schoenoplectus americanus (=Scirpus americanus) American bulrush Perennial, Graminoid, 
Occasional  
Schoenoplectus californicus (=Scirpus californicus) California bulrush Perennial, Graminoid, 
Rare  
Bolboschoenus maritimus (=Scirpus maritimus) Alkali bulrush Perennial, Graminoid, 
Occasional  
Schoenoplectus pungens var. pungens (=Scirpus pungens) Common threesquare Perennial, 
Graminoid, Rare  
Scirpus acutus Bigel. Tule Perennial. Occasional. 
Scirpus americanus Pers. American bulrush Perennial. Occasional.  
Scirpus californicus (Meyer) Steudel California bulrush Perennial. Rare.  
Scirpus maritimus L. Alkali bulrush Perennial. Occasional.  
Scirpus pungens Vahl Common threesquare Perennial. Rare 
HYDROCHARITACEAE-Waterweed Family  
Elodea canadensis Michx. Common waterweed Perennial. Common. Aquatic.  
Najas marina L. Spiny naiad Annual. Common. Aquatic.  
Vallisneria americana Michx. Tape grass Perennial. Occasional. Aquatic. 
JUNCACEAE -Rush Family  
Juncus acutus L. ssp. leopoldii (Parl.) Snog. Spiny rush Perennial. Rare.  
Juncus arcticus Willd. (=J. balticus) Wiregrass Perennial. Occasional.  
Juncus balticus ssp. mexicanus (=Juncus mexicanus) Mexican rush Per, Graminoid, O  
Juncus bufonius L. Toadrush Annual. Occasional.  
Juncus cooperi Engelm. Coopers rush Perennial. Uncommon.  
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Juncus mexicanus Willd. Mexican rush Perennial. Occasional.  
Juncus nevadensis Wats. Nevada rush Perennial. Occasional.  
Juncus nodosus L. Knotted rush Perennial. Uncommon.  
Juncus tenuis Willd. Path rush, Poverty rush Perennial. Rare.  
Juncus torreyi Cov. Torreys rush Perennial. Uncommon.  
Juncus xiphioides Meyer Irisleaf rush Perennial. Occasional. 
LILIACEAE-Lily Family  
Agave utahensis Engelm. Utah centuryplant Shrub. Uncommon. Parashant.  
Allium acuminatum Hook. Acuminate onion Perennial. Uncommon. Parashant.  
Allium bisceptrum Wats. Palmers onion Perennial. Uncommon.  
Allium nevadense Wats. Nevada onion Perennial. Occasional. Parashant.  
Androstephium breviflorum Wats. Funnel lily Perennial. Occasional.  
Calochortus flexuosus Wats. Weakstem mariposa Perennial. Occasional.  
Calochortus kennedyi Porter Desert mariposa Perennial herb. Uncommon.  
Calochortus nuttallii Torr. & Gray Sego lily, Nuttalls mariposa Perennial herb. Occasional. 
Parashant.  
Dichelostemma capitatum (Benth.) Wood ssp. pauciflorum (Torr.) Keator (=D. pulchella) 
Bluedicks Perennial herb. Uncommon.  
Fritillaria atropurpurea Nutt. Leopard lily Perennial herb. Uncommon. Parashant.  
Hesperocallis undulata Gray Ajo lily Perennial herb. Uncommon.  
Leucocrinum montanum Nutt. Star lily, Sand lily Perennial herb. Rare. Parashant.  
Nolina bigelovii (Torr.) Wats. Beargrass Shrub. Uncommon. Newberrys.  
Nolina microcarpa Wats. Beargrass Perennial herb. Rare. Parashant.  
420 
 
Nolina parryi Wats. Beargrass Shrub. Uncommon. Newberrys.  
Yucca angustissima Engelm. Narrowleaf yucca Shrub. Uncommon.  
Yucca baccata Torr. Banana yucca Shrub. Occasional. Newberrys, Parashant.  
Yucca brevifolia Engelm. Joshua tree Tree. Occasional.  
Yucca schidigera Ortgies Mohave yucca Shrub or tree. Occasional.  
Yucca utahensis McKelvey Utah yucca Shrub. Rare.  
Yucca whipplei Torr. Our lords candle Shrub. Rare. Parashant 
ORCHIDACEAE -Orchid Family  
Epipactis gigantea Hook. Stream orchid Perennial herb. Rare. 
POACEAE-Grass Family  
Achnatherum aridum (Jones) Barkworth Mormon needlegrass Perennial. Occasional. 
Achnatherum coronatum (Thurb.) Barkworth (=Stipa coronatum) Needlegrass Perennial. 
Occasional.  
Achnatherum hymenoides (R. & S. ) Barkworth (=Oryzopsis hymenoides) Ricegrass Perennial. 
Occasional.  
Achnatherum speciosum (Trin. & Rupr.) Barkworth (=Stipa speciosum) Desert needlegrass 
Perennial. Occasional.  
Agropyron cristatum (L.) Gaertner Crested wheatgrass Perennial herb. Occasional. Parashant.  
Agrostis stolonifera L. Creeping bentgrass Perennial. Occasional.  
Agrostis viridis Gouan (=A. semiverticillata) Bentgrass Perennial herb. Occasional.  
Andropogon gerardii Vit. (=Andropogon hallii) Big bluestem Perennial. Rare.  
Andropogon glomeratus (Walter) B.S.P. Bushy bluestem Perennial. Uncommon. Parashant.  
Aristida adscensionis L. Sixweeks threeawn Annual. Common.  
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Aristida arizonica Vasey Arizona threeawn Perennial herb. Occasional.  
Aristida purpurea Nutt. var. fendleriana (Steud.) Vasey Purple threeawn Perennial herb. 
Occasional.  
Aristida purpurea Nutt. var. nealleyi (Vasey) All. Nealley threeawn Perennial herb. Occasional.  
Aristida purpurea Nutt. var. parishii (Hitchc.) All. Parish threeawn Perennial herb. Occasional.  
Aristida purpurea Nutt. var. wrightii (Nash) All. Wright threeawn Perennial herb. Occasional.  
Aristida ternipes Cav. Spidergrass Perennial. Uncommon. Parashant.  
Arundo donax L. Giant reed Perennial. Rare.  
Avena fatua L. Wild oat Annual. Occasional.  
Avena sativa L. Cultivated oat Annual. Occasional.  
Blepharidachne kingii (Wats.) Hackel Kings desertgrass Perennial. Uncommon. Parashant.  
Bothriochloa barbinodis (Lag.) Herter Cane bluestem Perennial. Occasional.  
Bothriochloa ischaemum (L.) Keng Yellow bluestem Perennial. Uncommon. Parashant.  
Bouteloua aristidoides (Kunth) Griseb. Needle grama Annual. Common.  
Bouteloua barbata Lag. var. barbata Sixweeks grama Annual. Occasional.  
Bouteloua curtipendula (Michaux) Torr. Sideoats grama Perennial. Occasional. Parashant.  
Bouteloua eriopoda (Torr.) Torr. Black grama Perennial. Occasional. Parashant.  
Bouteloua gracilis (Knuth.) Lag. Blue grama Perennial. Uncommon. Parashant.  
Bouteloua simplex Lag. Mat grama Annual. Uncommon. Parashant.  
Bouteloua trifida Thurb. Red grama Perennial. Rare.  
Bromus arizonicus (Shear) Stebb. Bromegrass Annual. Uncommon.  
Bromus carinatus Hook. & Arn. var. carinatus Mountain brome Perennial. Common.  
Bromus catharticus Vahl. (=B. willdenovii) Rescuegrass Perennial. Uncommon.  
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Bromus diandrus Roth Ripgut brome Annual. Occasional.  
Bromus inermis Leysser ssp. inermis Smooth brome Perennial. Occasional.  
Bromus japonicus Murr. Japanese brome Annual. Uncommon.  
Bromus madritensis L. ssp. rubens (L.) Husnot (=B. rubens) Red brome Annual. Common. 
Bromus tectorum L. Cheatgrass Annual. Occasional.  
Bromus trinii Desv. Chilean chess Annual. Occasional.  
Catapodium rigidum (=Desmazeria rigida) Desmazeria Annual, Graminoid, Rare  
Cenchrus ciliaris Buffelgrass Perennial, Graminoid, Rare 
Cenchrus setaceus (=Pennisetum setaceum) Fountaingrass Perennial, Graminoid, Occasional  
Chloris virgata Sw. Fingergrass Annual. Occasional.  
Crypsis schoenoides (L.) Lam. Swampgrass Annual. Rare.  
Cynodon dactylon (L.) Pers. Bermudagrass Perennial. Occasional.  
Dasyochloa pulchella (=Erioneuron pulchellum) Fluffgrass Perennial, Graminoid, Common  
Desmazeria rigida (L.) Tutin (=Scleropa rigida) Desmazeria Annual. Rare.  
Digitaria sanguinalis (L.) Scop. Crabgrass Annual. Occasional.  
Distichlis spicata (L.) Greene Saltgrass Perennial. Occasional.  
Echinochloa crus-galli (L.) Beauv. Barnyard grass Annual. Occasional.  
Elymus canadensis L. Canadian wildrye Perennial. Uncommon. Parashant.  
Elymus elymoides (Raf.) Swezey (=Sitanion hystrix) Squirreltail Perennial. Occasional. 
Newberrys, Parashant.  
Elymus multisetus (Smith) Davy (=Sitanion jubatum) Big squirreltail Perennial. Uncommon.  
Elymus smithii (Rydb.) Gould (=Agropyron smithii) Western wheatgrass Perennial. Occasional.  
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Elymus trachycaulus (Link) Shinn. ssp. trachycaulus (=Agropyron trachycaulus) Slender 
wheatgrass Perennial. Occasional. Parashant.  
Elymus triticoides Buckley Beardless wildrye Perennial. Occasional. Parashant.  
Enneapogon desvauxii Beauv. Spike pappusgrass Perennial. Uncommon. Parashant.  
Eragrostis cilianensis (All.) Mosher Stinkgrass Annual. Uncommon. Parashant.  
Eragrostis lutescens Scribn. Yellow lovegrass Annual. Occasional.  
Eragrostis pectinacea (Michaux) Nees Tufted lovegrass Annual. Occasional.  
Eriochloa contracta Hitchc. Cupgrass Annual. Occasional.  
Erioneuron pulchellum (Kunth) Tateoka Fluffgrass Perennial. Common.  
Festuca arizonica Vasey Sheep fescue Perennial. Uncommon. Parashant.  
Hesperostipa comata (Trin. & Rupr.) Barkworth ssp. comata (=Stipa comata) Needlegrass, 
Needle and thread Perennial. Occasional. Parashant.  
Hilaria rigida (=Pleuraphis rigida) Big galleta grass Perennial, Graminoid, Occasional  
Hordeum jubatum L. Foxtail barley Perennial. Uncommon.  
Hordeum marinum Hudson ssp. gussoneanum (Parl.) Thell. Mediterranean barley Annual. 
Uncommon.  
Hordeum murinum L. ssp. glaucum (Steudel) Tzvelev Hare barley Annual. Occasional.  
Hordeum murinum L. ssp. leporinum (Link) Arcang. Hare barley Annual. Occasional.  
Leptochloa fascicularis (Lam.) Gray Bearded sprangletop Annual. Rare.  
Leptochloa uninervia (Presl.) Hitchc. & Chase Mexican sprangletop Annual. Uncommon.  
Lolium multiflorum Lam. Italian ryegrass Annual. Occasional.  
Lolium perenne L. Perennial ryegrass Perennial. Occasional.  
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Muhlenbergia asperifolia (Nees. & Meyer) Parodi Alkali muhly Annual or Perennial. 
Occasional.  
Muhlenbergia microsperma (DC.) Trin. Littleseed muhly Annual or Perennial. Occasional.  
Muhlenbergia minutissima (Steud.) Swallen Annual muhly Annual. Uncommon. Parashant. 
Muhlenbergia porteri Beal Bush muhly Perennial. Occasional.  
Muhlenbergia porteri Bush muhly Perennial, Graminoid, Occasional  
Muhlenbergia racemosa (Michx.) B.S.P. Green muhly Perennial. Rare. Parashant.  
Muhlenbergia richardsonis (Trin.) Rydb. Mat muhly Perennial. Uncommon.  
Munroa squarrosa (Nutt.) Torr. False buffalograss Annual. Occasional. Parashant.  
Panicum capillare L. Witchgrass Annual. Occasional.  
Panicum hirticaule Presl. Roughstalk witchgrass Perennial. Rare. Parashant.  
Pascopyrum smithii (=Elymus smithii) Western wheatgrass Perennial, Graminoid, Occasional 
Pennisetum glaucum (=Setaria glauca) Yellow bristlegrass Annual, Graminoid, Occasional  
Pennisetum setaceum (Forssk.) Chiov. Fountaingrass Perennial. Occasional.  
Phalaris minor Retz. Little canarygrass Annual. Occasional.  
Phragmites australis (Cav.) Steudel Common reed Perennial. Common.  
Pleuraphis rigida Thurb. (=Hilaria rigida) Big galleta grass Perennial. Occasional.  
Poa annua L. Annual bluegrass Annual. Occasional. 
Poa bigelovii Vasey & Scribn. Bluegrass Annual. Occasional.  
Poa compressa L. Canada bluegrass Perennial. Occasional.  
Poa fendleriana (Steudel) Vasey Mutton grass Perennial. Occasional.  
Poa pratensis L. Kentucky bluegrass Perennial. Occasional. Parashant.  
Polypogon interruptus Ditch rabbitsfoot grass Perennial, Graminoid, Rare  
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Polypogon monspeliensis (L.) Desf. Rabbitfoot grass Annual. Occasional.  
Pseudoroegneria spicata (Pursh) Love ssp. spicata (=Agropyron spicata) Wheatgrass Perennial. 
Occasional. Parashant.  
Schismus arabicus Nees Arabian grass Annual. Occasional.  
Schismus barbatus (L.) Thell. Mediterranean grass Annual. Common.  
Scleropogon brevifolius Phil. Burrograss Perennial. Rare. Parashant.  
Secale cereale L. Rye Annual. Rare.  
Setaria glauca (L.) Beauv. (=S. lutescens) Yellow bristlegrass Annual. Occasional.  
Setaria leucopila (Scribn. & Merr.) Schumann (= S. macrostachya) Bristlegrass Perennial. 
Occasional. Parashant.  
Sorghum bicolor (L.) Moench Sorghum, Milo, Sudan grass Annual. Rare.  
Sorghum halepense (L.) Pers. Johnson grass Perennial. Rare.  
Sporobolus airoides (Torr.) Torr. Alkali sacaton Perennial. Occasional.  
Sporobolus contractus Hitchc. Spike dropseed Perennial. Uncommon. Parashant.  
Sporobolus cryptandrus (Torr.) Gray Sand dropseed Perennial. Occasional.  
Sporobolus flexuosus (Vasey) Rydb. Mesa dropseed Perennial. Occasional.  
Trichachne californica (Benth.) Chase Cottontop Perennial. Rare. Parashant.  
Tridens muticus (Torr.) Nash Slim tridens Perennial. Occasional.  
Triticum aestivum L. Wheat Annual. Rare.  
Vulpia bromoides (L.) Gray (=Festuca bromoides) Brome sixweeks fescue Annual. Uncommon.  




Vulpia microstachys (Nutt.) Munro var. pauciflora (Beal) Lonard & Gould (=Festuca reflexa) 
Small fescue Annual. Occasional.  
Vulpia octoflora (Walt.) Rydb.var. hirtella (Piper) Henrard (=Festuca octoflora) Sixweeks 
fescue Annual. Occasional.  
Vulpia octoflora (Walt.) Rydb.var. octoflora (=Festuca octoflora) Sixweeks fescue Annual. 
Occasional. 
POTAMOGETONACEAE-Pondweed Family  
Potamogeton crispus L. Crispateleaf pondweed Perennial. Uncommon. Aquatic.  
Potamogeton foliosus Raf. Leafy pondweed Perennial. Rare. Parashant 
Potamogeton latifolius (Robb.) Morong (= P. filiformis var. latifolius) Nevada pondweed 
Perennial. Uncommon. Aquatic.  
Potamogeton pectinatus L. Fennel leaf pondweed Perennial. Common. Aquatic.  
Stuckenia striata (=Potamogeton latifolius) Nevada pondweed Perennial, Herb, Uncommon  
Stuckenia pectinata (=Potamogeton pectinatus ) Fennel leaf pondweed Perennial, Herb, 
Common  
Ruppia maritima L. Ditchgrass Perennial. Uncommon. Aquatic 
TYPHACEAE -Cattail Family  
Typha angustifolia L. Narrowleaf cattail Perennial. Occasional.  
Typha domingensis Pers. Southern cattail Perennial. Common 
ZANNICHELLIACEAE-Horned pondweed Family  





Plants identified in Lake Mead National Recreation Area 
Based on two Lake Mead plant checklists from the National Park Service: Vascular Plant 
List Lake Mead National Recreational Area (updated 2007) and Vascular Plant List Lake Mead 
National Recreational Area (updated 2015), I re-organized the list of plants in Lake Mead 
National Recreation Area below in Appendix VIII.  Near the core sample locations in the 
sampling map (Figure 5), eight plant species were commonly found: saltcedar (Tamarix 
ramosissima), saltmarsh fleabane (Pluchea odorata), shrub (Acacia greggii), fern glass 
(Catapodium rigidum), milkweed (Asclepias subverticilata), arrowweed (Pluchea sericea), 
cattail (Typha domingensis), russian thistle (Salsola iberica = Salsola tragus).  These species 
were photographed at the field and and identified using Appendix VIII and the photographes 
searched on the plant profile website (https://plants.usda.gov) in Figures 133 to 143.  I was able 
to identify the most abundant eight plant speices, but strongly recommend that the plant experts 
















































Figure 139 Milkweed; Asclepias subverticillata. Asclepiadaceae (Milkweed Family) 
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Figure 142 Flowers bloomed of Russian Thistle; Salsola iberica (= Salsola tragus). 
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